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Alt!'. I.—Om Isothermal Lines, and the Disltibaium of Heat 

over the Ghhe. By Barun ^Vlexander Dt Humboldt *, 

"i'HE distribution of heat over the Globe belongs to that 
kind of phenomena, of which the general circumstances have 
been long known, but which ^ere incapable of being rigoi^iEdy 
detci%tiined or submitted to exact calculation, till exp«k”**^ce> ■ 
and observation furnished data from which the theory might 
obtain Ute corrections and the different elements which it re¬ 
quires. Tl»e object of this memoir is to facilitate the colleCtitai 
of these data, to present I'esults ^rawn from a great number of 
unpublished observations, and to group them according t^ a 
method which*has not yet been tried, though its utility has 
been recognised for more than a century^in the exposiuon o/the 
phenomena of the variation and dip of the magnetic n^dle. 
As the discussion of individual observations will be pub^ed 
in a separate'work, I shall at•pr&seiit limit myself to a hnple, 
sketch of the distribution of heat over the globe, accoiftng to 
the most recent and accurate data. Although we not be 
able to refer the com]>lex phenomena to a general it 

-_ ^ - . m 

“ As this interesting and valuable Memoir, the original of vWch.wp p^Ut^ed 
in the Memoiret D^ArcueiL, tom. iii. p. 462, has never ajt>eared HI ^ 
and as it must be constantly referred to in all subsequent si>eculsti 
logy, and should be familiar to aycry person who pursues this we / 

have resolved to present a translation of it to our readers. A VJf PSrt of the / 
memoir appeared in an English journal; but almost all the redtf^**" f>(om the / 
Centigrade to Fahrenheit's scale wqjsro erroneous, that the c*Oilot hj 

trustej^. We have added various not^rwhich will be distingu^ frwn those f 
the Author by affixing Ed. to the former, and H to the latte^*®* 

VOL. III. NO. 5 . JVLY 1820. 
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will be of copgiderable importance to fix the numerfcaV relaipn 
b^'hich a great number of scatterecjl observations ai^.eonnect- 
ed) and to reduce to empirical laws t|^,c effects of lo6af and riis- 
turMng causes.* The study of these laws will point out tt» tra- 
*jnr'prohlems to which they should direct their principal 
attention, and we may entertain the hope, that the theor^ of the 
distribution of heat will gain in extent and ])recision, in propor¬ 
tion as observations shall be more multiplied, and directed to 
those points which it is of most importance to illustrate. 

As the phenomena of geography and of vegetables, and in 
general the dist^djulion of organised Iwings, depend on the 
knowledge of the Jiree co-ordiiiktes of Latitude, Longitude, and 
Altitude, I have been occupied for many years in the exact 
valuation of atmospherical temperatures; but I could not re¬ 
duce my own observations widiout a constant reference to the 
of Cotte and Kirwan, the only «ies which contain a great 
flKiss of»meteorological observations obtained by inslrutnents 
and methods of very unequal precision. Having inhabited for 



kiong time the most elevated plains of the New Continent,' 1 
Allied myself of the advantages which they present for exa- 
'iS^’king the temperature of ^he superincumbent strata of air, 
.imfrom insulated data, the results of a few excursions to 
,i|ke\crater of a volcano, but from tlie collection of a great 
^'^jrapwer of observations made day after day and month after 
in inhabited districts. In Europe, and in all the Old 
, W-^I, the highest points of which the mean temperatures 
determined, are the Corfvent of Peisseiiberg in Bavaria, 

• ^^Idi^ospice of St Gothard*. The first of these,is placed 
j^'dS64!Wd the second at 6808 feet above the level of the sea. 

a great number of good observations have been 
^nta Fe de Begota and at Quito, at altitudes of 
9 l 544 ^t. The town of Huancavelica, containing 
,4n,tants, and possessing all the resources of modern 
* situated in the Cordilleras of the southern hemi- 


iperature of the uir at the Convent of the Great St Bernard, the 
960 feet, ia not detcjuBined. There are several villages in 
Js than 5000 feet or^titBde; for example, St .Jacques de 
Nuova, near Grasfoncy, at 5,315 feet_H- 
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sphere ^ IS,310 feet of absolute elevation > and dia Qiki^ of 
Santa ^^rbara, encircLd with fine edifices, and placed alteagvte 
to the s^th of Huan^velica, is a place fit for making regular 
obs^vattons, at the height of 14,509 feet, which is doublewth|(t 
of the Hospice of St Gothard. 

Thise^examplcs are sufficient to prove how much our know¬ 
ledge of tlie higher regions of the atmosphere, and of the phy¬ 
sical condition of the world in general, will increase, whea -die'" 
cultivation of the sciences, so long confined to the temperate 
zone, shall extend beyond the tropics into those vast regions, 
where die Spanish Americans ha\ e alread^devoted themselves 
with such zeal to the study of physics and astronomy. In or¬ 
der to compare with the mean heat of teiniierate climates, the 
results which M. Bonpland and I obtained in the equinoctial 
regions from the plains to the heiglil of 19)^9^ feet, it wjp^ne- 
'^ly.'ssary to collect a great nuthber of good observatioq? made be- 
yoiiHTlTe parallels of 30® and 35®. I soon jierceived how vague 
such a comparison was, if I selected places under the meridian 
of the Cordilleras, or with a more eastern longitude, and I there¬ 
fore undertook to examine the results contained in the most 
recent works. I endeavoured tn find, at cverj lO’’ of latitude, 
hut under different meridians, a small numlicr of places whose 
mean tem])cr{*turc had been precisely ascertained, and througb 
these, as so many fixed points, passed my hoibcrmal lines or Unes 
of cq^tal heat I had rcc*oursc, in so far as the materials have been 
made public, to those observations the results of which hav^been 
publislied, and I found, in tfte coftrsc of this easy, but long 
and monotonous laliour, that there are many mean temperatures 
pointed out in meteorological tables, v\hich, like astronomical 
positions, have been adopted without examination. Sometimes 
the results were in direct contradictioii to the most recent obser¬ 
vations, and sometimes it was impossible ilo discover from 
whence they were taken. 

Many good observations were rejected, solely because the 
absolute height of tlie place where they were made was un¬ 
known. This is the case with Asia IMinor, Armenia and Per¬ 
sia, and of almost all Asia; ai^^hilc tlie equinoctial part alone 
of the New World presents already more than 500 points, *khe 
greater numlier of which are simple viTlages and hamlets, dc- 
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tennined by barometrical leyelling, we are still ignorqf'it of the 
hdghr of ErzCTOum, Bagdad^- Alepp4 Teheran, T lepalion, 
Delhi and Lassa, above the level of^thc neighboi^ng ^ja$. 
Nj 2 tKitbstanding the intimate relation m which wc have Jately 
stood with Persia and Candahar, thi^ branch of knowledge has 
not made any progress in the last fifty years. f . 

We am not authorised, however, on account of the decrease 
**’ofi*temperature in the upper regions of the atmosphere, to con¬ 
found the mean temperatures of places which are not placed on 
the same level. In the Old World, good observations, which can 
alone be used for Establishing empirical laws, are confined t<} an’ 
extent between die'parallels of 90 and 70 degrees of latitude, 
and the meridians of 80“ east longitude, and 20“ of west longi¬ 
tude. The extreme points of this region are the island of Ma¬ 
deira Cmro, and the North Cape. It is a zone which is onl^ a 
thousand ^nautical leagues, (IjTtlfof the circumference of djp— 
" globe,)*from east to west, and which, containing the Basbi oftae 
Mediterranean, is the centre of the primitive civilisation of 
Europe. The extraordinary shape of this part of tlie world, 
the interior seas and other circumstances, so necessary for de¬ 
veloping the germ of cultivation among nations, have given to 
Euro|3e a particular climate, very different from that of other 
re^ons placed under the same latitude. But gs the physical 
sciences almost always bear the impress of the places where tliey 
began tp be cultivated, we arc accustomed to consider the distri¬ 
bution of heat observed in such a*region, as the type of the laws 
which govern the whole gldbe* tt is tlius that, in geology, we 
have for a long time attempted to refer all volcanic phenomena 
to those of the volcanoes in Italy. In place of estimating me¬ 
thodically the distribution of heat, such as it exists on the sur¬ 
face of continents and seas, it has been usual to consider as 
real exceptions exery thing which differs from the adopted type, 
or, by pursuing a method still more dangerous in investigating 
the laws of nature, to take the mean temperatures for every five 
d^ees of ladtude, confounding together places under different 
meridians. As this last method appears to exclude the influ¬ 
ence of extraneous causes, I skidf first discuss it briefly before I 
proceed to point out the method, essentially diflerpnt, which I 
have followed in my rdsearches. 
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Tha temperature of] the atmosphere, and tKe magnetion of 
the^lobe^ cannot, like viose phenomena which depend on one 
cau^ or on a single centre of action, be disengaged from the 
influence of disturbing circumstances, by taking the averages of 
many |>bservations in which these extraneous eflects are mutually 
destroyed? The distribution of heat, as well as die di^ and va¬ 
riation of the needle, and the intensity of the terrestrial mag¬ 
netism, depend, by their nature, on local causes, on the consti¬ 
tution of the soil, and on the particular disposition of the radiat¬ 
ing surface of the globe. We must, howe^r, guard ag^st 
confounding under the name o^extranpous and disturbing causes, 
those on which the most important phenomena, such as die dis¬ 
tribution and the more or less rapid developement of organic 
life, essentially depend. Of what use would it be to have a table 
of magnetic dips, which, in place of being measured in paraUels 
td'^i.hs^agspetic equator, should be the mean of obsCTvations 
made on the same degrees of terrestrial latitude, but under dif¬ 
ferent meridians ? Our object is to ascertain the quantity of 
heat which every point of the globe aimually receives, and, what 
is of most importance to agriculture, and the good of its inha¬ 
bitants, the distribution of this quantity of heat over the diflfe- 
rent parts of Jhe year, and not that which is due to the solar 
action alone, to its altitude above the horizon, or to the dura¬ 
tion of its influence, as measured by the semidium^ arcs. 

Moreover, we shall prove,*that tht method of means is unfit 
for ascertaining what belongs exelu^vely to the sun, (inasmuch 
as its rays illuminate only one point of the globe,) and what is 
due both to the sun and to the influence of foreign causes. 
Among these causes may be enumerated the mixture of the tem¬ 
peratures of different latitudes produced by ivinds;—the vicini¬ 
ty of seas, which are immense reservoirs of an almost invariable 
temperatilre;—the slmpc, the chemical nature, the colour, the 
radiating power and evaporation of the soil;—the direction of 
the chains of mountains, which act eitlier in favouring the play 
of descending currents, or in affording shelter against particular 
winds;—the form of lands, tlicir mass and their prolonga¬ 
tion towards the poles;—tlie quantity of snow which covers them 
in winter, their temperature and their Reflection in summer 
and, finally, the fields of icc, which form, as it were, circumpolar • 
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continents, vfiri^ble in their extent, 
away by currents niodiiy in 

inftte of the temperate zone. . ’* J 

In- distinguishing, as has long been done, between the solar 
and the real climate, we must not forget, that the local an^ mul¬ 
tiplied causes which modify the action of the sun up(Sn a single 
point of "the globe, are tlieraselves but secondary causes, the ef¬ 
fects of the motion which the sun produces in the atmosphere, 
and which are propagated to great distances. If we consider 
iteparately (and it^will be useful to do this in a discussion pure-* 
ly theoretical) the Jieat produce^ by the sun, the earth being 
supposed at rest and without an atmo4>here, and the heat due 
to other causes regarded as disturbing ones, we shall find that 
.thb latter part of the total effect is not entirely foreign to the 
sun. The influence of small cau^ses will scarcely disappear by 
taking tho mean result of a great number of obs ^ations ; for 
4his influence is not limited to a single region. By the mobility 
of the aerial ocean, it is propagated from one continent to ano¬ 
ther. Every where in th^ regions near the polar circles, the ri¬ 
gours of the winters are diminished by the admixture of the co¬ 
lumns of warm air, which, rising alx)ve the torrid zone, are 
carried towards the piles: Every where in the temperate zone, 
the frequent west winds modify the climate, by transporting 
the temperature of onc^ latitude to another *. When we re¬ 
flect, beudes, tm the extent of seas, on the form and prolonga¬ 
tion of continents, either in tlt^ tjvo hemispheres, or to the east 
and west of the meridians of Canton and of California, we shall 
perceive, that even if the number of observations on the mean 
temperature were infinite, the compensation would not take place. 

It is, then, from the theory alone tliat we must expect to deter¬ 
mine the distribution of heat over the globe, in so far as it depends 
on the immediate ^nd instantaneous action of tlie siin« It does 
pot indicate the degrees of temperature expressed by the dilata- 
tioli of the mercury in a thermometer, but the ratios between the 
H^^an annual he(it at the equator, at the parallel of 4'5®, and un¬ 
der the polar circle; and it determines the ratios between the 
sol^itial and equinoctial heats in different zones. By comparing 

• Riiymond, Sfcnimrc hut la I'onnulr JHanmel, p. IHS aiui 113. ^ 
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an^l whose d^ta^ied parts 

a/sensible niter the :li- 
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* ^ j^lculation, not with the mean temperature drawn 
^ /^;:Sons mmc under different longitudes, but with 
//iiigle point oi the earth's surface, we shall set out with 
tha\ \fl^fch is due to the immediate action of the sun, and to the 
whore of the other influentes, whether they are solar or local, or 
propagated to great distances. This comparison of theory with 
experience will present a great number of interesting relations. 

In the year 1693, previous to the use of compamblc thermo¬ 
meters, and to precise ideas of the mean temperature of a place, 
Halley laid the first foundations of a theory of the heating ac¬ 
tion of the sun under different latitudes *. He proved that these 
actions might compensate f8r the effect of* the obliquity of the 
rays. The ratios which he points out, do not express the mean 
heat of die seasons, but the heat of a summer day at the equa¬ 
tor and under the polar circle, which he finds to be as 1.834 to 
2^10According to GeminusJ, Polybius among the Greeka 
had perceived the cause why there should be less heat at the 
equator than under the tropic. The idea also of a temperate 
zone, habitable and highly elevated in the midst of the torrid 
zone, was admitted by Esaiosthenek, Polybius, and Strabo. 

In two memoirs §, publishod at long intervals in 1719 and 
1765, Mairan attempted to solve the problems of the solar action, 
by treating Them in a much more eiftended and general manner. 
He compared, for the first time, the «esults of theory with those 
of observation; and as h^ found the difference between the 
heat of summer and winter mucli less than it ought to be by 
calculation, he rca>gnised the* jiiSi-manent heat of the globe Sind 
the effects of radiation. 


Without mistrusting the observations he employed, he con¬ 
ceived the strange theory of central emanations which increase 
die heat of the atmosphere from the equator to the pole. He 
suppo^s that these emanations decrease toithc parallel of 74*', 
where the solar summers attain tlicir maximum, and Utat they 
then increase from 74* to the pole. Lambert with diat 


• PhiL 2'raiir. 1693, p. 87H. This should be 3.339.—£ 0 . 

Img. in Aratum^ cap. 13.; Strabo, Geogr, lib. ii. p. 97. 
g Mem, df VAead, 1719, p. 133; and 176.5, p. 14.5. and 210. • 

t 

t] Pifromvtriv aa'ir Pom dca 1779, p. 34i 





sagacity which distinguishes all his mathematic^i^Wafches, has 
pointed out in his Pyrome^ie the ersor of theoj-y. 

He might have added, that this geom^.er confounds i^quai^tity 
of heat which a point of the globe receives under the latitiyie of 
60® during the three months of sunfmer, with the maximum to 
which the inhabitants of these northern re^ons ssee their 
thermometers rising in a clear day* The mean terapera- 
’ tures of the summers, far from decreasing from the pole to the 
tropics, are under the equator, under die parallel of 45®, and 
under that of Stockholm, Upsal, or St Petersburg, in the ratio • 
of 81 ®.86; 69*.8; 61 ®.16 of Fahrenheit’s scale. Reaumur had 
sent his new thfeitnometers to the torrid zone, to Syria, and to the 
north. As it was then reckoned sufficient to mark die warmest 


days, an idea was formed of an universal summer^ which is the 
Same in all parts of the globe. It had been remarked^ and with 
reasoti, that the extteme lieals Are more frequent, and even m ore 
powerful; in the temjierate zone in high latitudes, than under 
the torrid zone. Without attending to the mean temperature 
of months, it was vaguely supposed, that in these northei-n re¬ 
gions the summers followed the ratio of the tliermometrical ex¬ 
tremes. This prejudice is stilv propagated in our ovnii day, 
though it is well established, that in spite of the length of the 
days in the north, the mean temperatures of die Avariiiest mondis 
at Petersburg, Paris, and die Ecjuator, are 65®.66; 69®.44, and 
82®.4. At Cairo, accordii^ to the observations of Nouet, the 
three mondis of summer arc 84®.74, and cbiiscquenUy 19® 
wfifrmer than at St Petersburg, an A 15® warmer than at Pdris. 
The summer heats of Cairo, are almost equal to those I have 
experienced at Cumana and La Guayra between die tropics. 

With regard to the central emanatiem of the .system Of Mai- 
ran, or to die quantity of heat which the earth ^ves to the am¬ 
bient air, it is eaf>yito conceive that it cannot act in all sj^atons. 
The temperature of the globe at the depths to which we can 
reach, in gcaieral differs little from the mean annual temperature 
of die atmosphere. Its action is of great importance for the pre¬ 
servation of vegetables; blit it does not become sensible in the 
air, unless where the surface of the globe is not entirely covered 
viti^sfiow, and during those hionths, whose mean temperature 
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is bflowvthat^jfUt^e wholjj year. In the south of France, for 
cxan^le, the rti^iation o^ the eartli mdy act upon the atntos- 
phere in th^five months which precede the ninnth of April. We 
speak hwe of die proper heat^of the globe, of that which is in¬ 
variable at great depths, and not of the radiation of the surface 
of the glolje,* which takes place even at the summer solsticp, and 
the nocturnal effijcts of which have furnished M. Prevost with 
g{i approximate measure of the direct action of the sun *. 

Mairan had found, that in the temperate zone the heat of the 
solar summer is to that of the solar wintfer as 16 to 1. M. Pre¬ 
vost admits for Geneva 7 to 1, aGood observations have given 
me for the mean temperature of the summers and the winters at 
Geneva 34®.7; 64®.94; and at St Petersburg 46°.94 and 62®;06. 
These numbers neidicr express ratios nor absolute quantities^ 
but thermomctrical differences ^considered as the total effect of 
the calorific influences; the ratios furnished by theory separate 
die solar heat from every other indirect effect. Euler was not 
more successful than Mairan in his theoretical essays on the so¬ 
lar heat. He supposes that the negative sines of the sun’s alti¬ 
tude during the night give the measure of the nocturnal cool¬ 
ing, and lie obtains the extraordinary result “f*, that under the 
equator the cold^ at midnight ought to be more rigorous than 
during winter, under the ]x>lcs. Fortunately, this great geo¬ 
meter attached but little importance to this result, and to the dio- 
ory from which it is deduced. The secodid memoir of Mairan^ 
without adding to the problems Wiioli b^d lieen attempted siilne 
the time of Halley, has at least the advantage of containing some 
general views on the real distribution of heat in different conti¬ 
nents. It is true, diat die extreme temperatures are there con¬ 
stantly confounded with the mean temperatures; but previous 
to the works of Cotte and Kirwan, it was the i^rst attempt to 
group the faiAs, and to compare the most distant climates. 

Dissatisfied with die route followed by liis predecessors, Lam- 
bert, in his Treatise on Pyrometry, directed liis attention to two 
very different objects. He investigated analytical expressions 
for the curves, ivhicli express the variation of temperature in a 

——-- -- - --- —. « 

^ CaUtrique raymnanU p» 277. SOt. i* Comment. Peirop. tom. ii. p, 98b 
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plgce where it had been observed, and he i^ts ^eat. 

est generality the theorem of solar a/iion. He giiies formulae, 
from which we may find the heat qf any day at all latitudes; 
but bdng perplexed with the determination of the nocturnal dis¬ 
persion of the acquired heat, or t^e subtangents of the npetur- 
ned cqpling *, he ^ves tables of the distribution of heat under 
different parallels, and in different seasons *!•, which deviate so 
much from observation, that it would be very difficult to ascribe ^ 
these deviations to the heat radiating from the globe, and to dis- 
turbing causes. We are struck with the slight difference which 
the theory indicates between mean annual temperatures of 
places situated under the equator and the polar circle, piid be¬ 
tween the summers of the torrid zone and those of the tempe¬ 
rate zone. It cannot be expected, indeed, that analysis is ca¬ 
pable of determining the distribution of heat such as it exists 
on thd surfa(x» of die globe. Without employing empirical 
laws, and deducing die data from actual observation, the theo¬ 
ry can subject to calculation only a part of the total effect, 
or that which belongs to the immediate action of the solar rays ; 
but after the recent successful applications of analysis to the 
phenomena of the radiation of surfaces, the trausmisidon of heat 
through solid bodies, and the cooling of these ^bodies in media 
of variable density, we may still expect to be able to perfect 
the theory of solar action, and to compute the distribution of 
the heat received into the ext^or crust of our planet. 

In discusfflng what may; be e34|)ected from the purely theoretical 
labours of Geometers, I have not spoken of a celebrated, but 
very concise Memoir of Mayer, die reformer of the Lunar 
Tables. This work, written in 1755, was published twenty 
year.s afterwards, in his Opera Inedita It is a method, and 

i ^ 

• Pyramitric^ p. 141. 179. *|‘ Jd> tM.8. 339. 

J De Varuitionilma Tkermometri ac<‘uratiu» dvfinieudia^ (Oj/era inedita, vol. i.« 
p, 3—JO.) M. llauJmisHon, in u note inserted in tiie Journal de Phyaifu^, tom. Ixii. 
p. 44J). has given a formula uhicli accords lictter witli observation than Uiat 
of Mayer. Uc admits that the temperature increases from the pole to the iK)ua- 
tor, 08 the cosine of the latitude raised to the power of but he judicious¬ 
ly adds, that this formula is applicable only to a zone of the Old World, near 
the Northern Atlantic Oci^n.—>11. * 
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: ,it is an essay essentially different from those we 

hu .i, and, as its l^ned author calls it, a determination 

of ti. .eap heat ^und empirically by the application of co- 
efiicien<l|| furnished by observation. The method of Mayer is 
analggous to that which Astronomers pursue with so much suc¬ 
cess, when tfiey correct by sniall steps the mean place of a planet, 
by means of the inequalities of its motion: It does not present 
thcL result of the solar action disengaged from the induence of fo¬ 
reign circumstances; but, on the contrary, it estimates the tem- 
pA'atures such as they are distributed over the globe, whatever 
ba the cause of that distribution^ The mean beat of two places 
situaftx^under different latitudes being given, we find by a timple 
equation the temperature of every other parallel *. The calcula¬ 
tions of Mayer, according to which the temperatures decrease from 
tlie equator to the poles, as the sijuares of tlie sines of the latitudes, 
^ve results sufficiently precise, when the place does nOt differ 
much in longitude from that of the regions where the empin- 
cal co-efficients have been obtained. But, even in the northern 
hemisphere, when we apply the formula to places situated 70® 
or 80® to the east or west of the meridian of Paris, the calcula¬ 
ted results no longer agree with observation. The curve which 
passes through ^hosc points whose temperature is SS**, does not 
coincide with any terrestrijil parallel. If^ in the Spmdinavian 
Peninsula, we meet with this curve under tlie C5th or 68th dc- 

--i__ 

• The formula given by Mayer was y 24 cos * Lat.; or T = 12 -f-cos 
2 Lat. for Reaumur's scales and T = §4—.52 sin 2 Lat, or T = 58 + 26 cos 2 Lat. 
for Fahrenheit's scale. Since the piiblication of Humboldt's memoir, M. Daubuisson 
has resumed the subject of the earth's temperature in his Traiti de Geognosies tom. L 
p. 424. Paris, 1819. He gives the folio wing formula, which is almost the same as that 
of Mayer, for finding the mean temperature, according to the Centigrade scale, viz. 
T-2r cos 2 Latitude. This formula, which is superior in accuracy to Mayer’s, gives 
all the tcmpertiiJures in defect for latitudes below 42*, and in eicess for all the higher 
latitudes, as appears from Daubuisson’s table. It is therefore obviously defective. 
M. Daubuisson, however, considers it as applicable principally between the jioral- 
lels of 30* and 60* of N. lat. It ought to be remarked, that in the above formula, 
27* has beep assumed as the mean temperature of the equator, in order to make the 
rMults agree with observations made in the temperate regions, Pereas the mean 
temperature of the equator, as ascertained liy'Humboldt, is 27*.5; and if this were 
used in Daubuisson's formula, it would nuke the diflfhrences still more in exces&lu 
£d. • 
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gree t)f iiatitude, it descends, on the ccmtrary, in hJorth Am^Hca, 
tod Eastern Asia, to the parallel of m)ih 53® to 58®. Bdt the 
direction and the infl^idons of this ctirvte of *32" of tetnpprature 
influences the neighbouring isotbprhial lines in the saijlic man¬ 
ner as the inflexions of the magnetic equator modify the-lines 
of inclination. To demand what is the mean temperature, or 
what is the magnetic inclination under a particular degree of la¬ 
titude, is to propose problems equally indeterminate. rThough,- 
even in high latitudes the magnetic and the isotiiernial lines are 
not rigorously parallel to the magnetic equator, and to the cuivc 
of 32® of temperature; yet it fs the distance of' any place fftlm 
this curve which determines the mean temperature, as, tfie in- 
clinatioh of the needle depends on the magnetic latitvide. 

These considerations are sufficient to prove, that the empiri¬ 
cal forhiulee of Mayer require the introduction of a co-efficient, 
which depends upon the longitude, and consequently on the 
directimi of the isothermal lines and their midcs with the ter¬ 
restrial parallels. Mayer had no intention of disengaging the 
results which he obtained from the influence of all disturbing 
causes: rke limited himself to the determination of the effects 
of altitude above the level of the sea, and those of the seasons, 
and the length of the day. He wished to poiut but the way 
which philosophers ought to pursue in imitating the method of 
astronomers. His Memoir was written at a time when we did 
not know the mean tem^rature" of three points on the globe; 
and the corrections whichfl prefpose after tracing the isothermal 
lines, so far from being incompatible with the method of Mayer, 
are, on the 'contrary, ^mong the number of those which this 
geometer seems to have indistinctly foreseen. 

Kirwan, in his work on Climates, and in a learned Meteoro¬ 
logical Memoir,finserted in the eighth volume of the Memoirs 
of the Irish Academy^ attempted at first to pursue tbe method 
proposed by Mayer, but, richer in observations than his prede¬ 
cessors, he soon perceived, that after long calculations, the 
results agre^ ill with observation *. In oirier to try a new 
method, he selected, in the vast extent of sea, those places 


• Kirwan^s Eatimatc of\he Temperature of tie Ghhe, chap. iii. 
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perature suffered no change but from permanent 
causbs. These^were in the part of the great ocean commonly 
called the Pacific Oceans from 4(f of Sou^^h to 45° of North la* 
^titude, and in the part of the Atlantic Ocean^ between the pa* 
rallels ()f 45° and 80°, from tjj^e coasts of England to the Quff 
Stream, the high temperature of which was first determined by 
Sir Charles Bkgden. Kirwan tried to determine for ^every 
month the mean temperature of these seas at different degrees of 
latitude; and these results afforded him terras of conipariscni 
with the mean temperatures observed on the solid partqi' thaler* 
reslrial globe. It is easy to conceive, that this methqd has 
no'Other object, but tp distinguish in climates that is in the to¬ 
tal effect of calorific influences^ that which is due to^e imme¬ 
diate action of the sun on a single point of the globe. Kii*wan 
first considers the earth os uniformly covered with a thick stra¬ 
tum of water, and he then compares the temperatures of this< 
water at different latitudes, with observations, at the sufface of 
continents indented with mountains, and unequally prolonged 
towards the poles. 

This interesting investigation may enable us to appreciate the 
influence of local causes, and foe effect which arises from foe 
position of seas, on account of the unequal capacity of water and 
earth for absorbuig heat. It is even better fitted for this ob-r 
jeet than the Method Means deduced from a gre^it number 
of observations made under different meridians; but in the ac¬ 
tual state of our physical knowledge, the method proposed by 
Kirwan cannot be followed. A*sntalt number of observations^ 
iiiadc far from the coasts, in the course of a month, fixes, with¬ 
out doubt, the mefk annual tetn})erature of the sea at its surface, 
and, on account of the slowness with which a great moss of wa-, 
ter follows the changes of the temperature of the suiroundmg 
air, foe extent of variations in the course of a month is smaHer 
in foe oceaif foan in foe atmosphere: But it is still greatly tq be 
desired that we should be able to indicate by dii'pet experi¬ 
ence, for every parallel, and for every monfo, fop mean tempe¬ 
rature of foe ocean under the temperate zone. ;^^he schem<» 
which Kirwan has formed for the extent of the seas, that ought to 

- --—^—>—— - jf. 


* See my Relation HUtonyMy lorn. i. 
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form the ter^i of comparison, is founded only in a SmalL ch^gree 
upon theobservatkms of navigators, ^nd to a great degr^ on 
the theory of Mkyer. He has also confounded experiments 
mode on the superficial temperature of the ocean with the re-/ 
suits of meteor^ojlbal journals, for the indications of tiie tem¬ 
perature of the air which rests upon the sea: He ^has olyvious- 
iy reasoned in a cifde, when he modified, either by theoretical 
supporitiems or by observations made on the air upon the coasts of 
emitinents, the table of the temperature of the ocean, in order 
to compare afterwards with these same results, partly hypothe¬ 
tical, those which observation alone furnished in the interior of 
the earth.. After the works of Kirwan, we must notice those 
nf Cotte, which are merely laborious, though useful, compila¬ 
tions, which, however, ought not to he used without much cir- 
cum^jeedon. A critical spirit has rarely presided over the re¬ 
duction of the observations, and* they are not arranged so as to 
lead to gmeral results. 

In detailing the actual state of our knowledge on the dish^ 
bution of heat, 1 have shewn how dangerous it is to confouM 
the results of observation with theordical deductions. , The 
heat of any point of the glf>he dependf^bn the obliquity of the 
son’s rays, and the continuance of their action, on the height of 
die place, on the internal heat and radiarion of* the earth in the 
nrnidle of a medium of variable tempeirature; and, in short, up¬ 
on a^ du^ causes which are themselves the effects of the rota- 
dbn of the earth, and*the in^ual arrangement of continents 
and seas. Before laying tthfe foundation of a system, we must 
group the facts, fix ^e numerical ratios, and, as 1 have already 
pointed out, submit the phenomena of heat, as Halley did those 
of terrestrial magnetism, to empirical laws. In following this 
method, T have first conridered whether the method employed 
by metebroli^sts for deducing the mean temperature of the 
year, the month and the day, is subject to sensible errors. 
Assured of the accuracy of the numerical averages, I have 
iraced upon a map the isoth^mai Hnes, analogous to the 
i^i^gpaetic films of dip and variation. I have conridered them 
surface, of the earth in a horizontal plane, and on the 
of mountains in a vertical plane. I have examined 
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XfltE niUstriotts individuxi, with an account o4 whpan li^l 
am about 1o posoat you, was one of those cxtramdmary 
Who^ ahhough destined to lioiiour theiir country and 
have at thdr outset had to surmount all the ohstacloa wMcti an 
adverse foitunc fireboflts to die fir^ efforts of genius. J3 jb o|i^ 
cd up new paths in a sublime sdionce; he saw shirs whose eicist^ 
once was previously unknown, and extended d»c boundai^es oC 
the vyblc heavens. S <p]ported by tbeliberahty df a ppwetful 
monarch, he devoted his life tQ<immoi;fdl labours, and, tW IMy 
years, the iamc of his discoveries has cdliood throuj^ all 
EurojK?, ^ • * 

At the age of nineu*cn he was only a muncaan in the Hainv 
vetmn Ouards< Hxs father, who hod tl numerous toau|u 

port, was an able teaohet of mustcv and educated 6ve of 
dl?en i» Id® profession. William^ hjis Second tm, whaVas 
peesessed pf a lively imag^nat^ and elevated nnnd, left ^ na^ 
&ve elty Blanover in 1737, and Went over to England, whem ihi* 
t^yoeicity lidd out to h|pt,thn prospect of a heitex? fUte. 

^ resided some years in the county of pDuth«»» *!*<?» at 
®itafiax, and soon a^cr W'as appointed dtreetujp of music to tlm 
Shk ‘ ‘ 

f Usaa ts tt»e Ara4oin> of Memm sf the lojUftme vf 
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Octagon Chajfel at Bath. In this .situation he enjoyed a con¬ 
siderable income, arising partly from Ws office, and partly, also, 
from his directing public concerts and oratorios. 

His talents were admired, liis character beloved, and liis man¬ 
ners esteemed; and, in a coiuitiy where the fine arts are duly 
appreciated, if the common advantages of fortune Ii.id been liis 
only obj^ect of ambition, his desires would have all been satisfied; 
but an internal power impelled him to higher destinies,—he was 
one day to extend the empire of science. 

The profound study of his art led liim by degrees to that of 
gooraeti'y ; for there exist numerous relations between the laws 
of harmony and the theorems of mathematics, as has been prov¬ 
ed by many illustrious geometricians, from Pythagoras and Eu¬ 
clid to Descartes, Huygens and Euler. 

Herschel, introduced hy geometry to the knowledge of theo¬ 
retical astronomy, was seized witli astonishment and admiration, 
and felt as if transported into a new world. He anxiously de¬ 
sired to contemplate for himself those celestial phenomena M'hose 
laws the human intellect had been able to discover. It was 
then that he began to cous-truct telescopes, and undertook to Im¬ 
prove their use; and as per?5c>.'crance in his resolutions was al¬ 
ways the distinguishing character of his mind, he accomplished 
these objects, and .soon found himself possessed of inslrunienls 
superior to all that aTt art so difficult and ingenious had yet 
produced. His first astrononu'?al observations, which bear the 
date of 1776, were followed by a memorable discovery whicli 
excited the public attention to llie hjighcst degree,—I m(‘an that 
of the planet wliich Ibr several years has borne the name of 
Herschel. 

The earliest observers of the heavens distinguished a small 
number of stars, which are continually changing their position 
with regard to the fixed .slars, and return periodically u> the same 
points of the sphere. TIic different durations of these revolu¬ 
tions of the planets were known and compared with each other 
from time immemorial, and to them is owing the period of seven 
days, the universal monument of the. astronomy of the ancient 
nations. The moderns bad made wonderful advances in the 
dtJScriptioo and study of the heavens. Galileo, Huygens, and Ho* 
minitpie t’assitii, had ohservetl the first of the secondary star.s 
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which the planets carry along with them in their coui^e ; but it 
was not discovered, till tfte close of the last century, that there 
existed an immense planer^ beyond the orbit of Saturn, This 
discovery was destined to be the fruit of Herschefs labours. He 
pursued with constancy the enterprise which he had formed of 
examining Successively the various regions of the heavens, and 
of noting down all the remarkable 'phenomena which* occur¬ 
red. At Bath, on the IStli March t781, while examining, with 
one of his best telcsa>pcs, the constellation of Gemini, he ob¬ 
served a star, the light of wdiich appeared to him very differ¬ 
ent from that of the neighbouring stars,^rnd somewhat to resemble 
that of Saturn, but much feebler. The perfection of the instru¬ 
ment permitted him to sec a well defined disk. Having con¬ 
tinued his t)bservations, he dii>e,»vcred that this star had shifted 
its place, ;-lthough its raotiou witli relation to the otlier stars 
was very slow, for it had been stationary during twelve days 
preceding. This observation was transmitted to Maskelyne 
and Lalande, and w'as confirmed at Paris, Milan, Pisa, Berlin, 
and Stockholm. Tlie star was generally considered as an ex¬ 
traordinary comet free of all nebulosity; and astronomers >verc 
occupied in determining the {xirTiboIic elements of its course. 
The President^Bochard de Saron, of the Academy of Sciences 
of Paris, and Lexel, an astnaiomcr of St Petersburg, who was 
in Loudon at the tinte, ./ere the first wKo discovorM its circular 
form, and calculated the dimetwioiis (jf the orbit. It was now 
no longer doubted, that HcrscheJ’s star tvas a new planet; and 
all subsequent observations verified tliis unexpected result. Wc 
have here a striking proof of the perfection of modern theories; 
for the laws regulating the motion of this new planet, were de¬ 
termined before it had accomplished the tenth part of its course, 
and that motion was not less accurately known than that of 
other plaaets which had been observed during so many centu¬ 
ries. Its distance from the sun is double that of Saturn, that 
is to say, upwards of ()()0,0(K),000 of miles; its volume is more 
than seventy times as large as that of the earth ; it may he seen, 
in favourable weather, without the assistance of a glass. The 
period of its revolution is al)Out eighty-four years ; and its tem¬ 
perature, situated at the extremities of the known planetary syi^ 
tern, is more lliau forty degrees below that of ice. Some idea ^ 
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of its distance ^roin the earlli may be formed from the fact, that 
lioht, which travels at the rate of 70,060 miles in a second, takes 
about two hours and a half to come from it to us-' 

Hcrschel, and, previous to bis time, Dominique Cassini and 
Galileo, wished to give to the cdeStial bodies which they disco- 
■ yei-ed, the names of the princes who had favoured their la¬ 
boursseveral astronomei‘s have proposed tlie nanies of the first 
observers; but the names of the recently discovered planets have 
not been dictated either by^usticc or gratitude; they htivc been 
drawn from the confused rcnieinbrance of fables that have be¬ 
come umnlelligiblc. The new plancH receive^ frfim Hcrschel the 
name of the Georgiiim Sidus; while astronomers at first gave it 
that of Hcrschel, but afterwards hesitated with^ regard to the 
names of Cybele, Neptune, and Uranus, the last of which ulti¬ 
mately prevailed. 

WJicmthc motion of tins planet was calculated, the points of 
the heavens which it had successively occupied during the pic- 
ceding century, could be pointed out; and thus, on consulting 
the collections of preceding observations, it was discovered that 
.^lamsteed, Mayer, and Uomonier, had p .inted out, in those 
very places, stars which are ’Oow no longer to be seen there. 
Their observations evidently refer to Hcrschel s planet, which 
they had not distinguished from the fixed stars. 

The cosniblogical opinions of Kepler, Lambert, and Kant, led 
them to suppose the existence of'|vn eighth planet between tTiipi- 
ter and Mars. The comparison^ihat had been made of the dis¬ 
tances of each planet from ftiat of Mercury, which is the nearest 
to the sun, suggested a similar remark. The discovery of Uranus 
rendered the idea much more plausible, and excited astronomers 
to new researches. The result was, that, in the great interval 
between Mars and Jupiter, and at a distance differing little 
from what had been indicated, there were discoveredjbur small 
.stars, which look like so many separated parts of the same pla- 
; >iietary bcxly, and which can only be perceived With the aid of 
telescopes. These important observations were made about the 
commencement of the present century; we owe them to Pia^zi, 
„ Olberai and Harding. 

!■ > ^he aistrdnoniical labours of the music master of the Bath 
Chapd, t|W perfection of his instruments, which were all his own 
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work^nanship, the singular clrcum&tunccs of hit. life, the aids 
witli which tlio arts )iad| furni&hert hint, and the noble use to 
wliich he applied his leisure hours, were the subject of conxersa- 
tioii in England, and throlighout all Europe. All lhc*e delaila 
came to the knowledge of tic king. George the Third loved 
tlic science* as the ornament of state-., and as a pure source 
of* glory and public prosperity- He sent for llcrschcl^ antioi- 
jiated and reulwed all his views, and made him fix his residencSB 
at Datchott, and soon after at Slough, witliin a very short 
disl.incc of Windsor Castle. 

The »*ctreat of Slough became one of the most * remarkable 
jilaccs of the civiiiw-d xioild ; if was visited by illustrious travel¬ 
lers, llerschel dwelt the le nah In'-family ; it was there that 
ho finished In-, long and mimordile career. The king interested 
himself in all ins reseat dies, and ficquently wished to augment 
the expellees proj-ioscd, in order that nothing might hjnit either 
the perfection or the dimension of Ins instnimenls. History 
ought to prt'Seixo for ever the reply of this prince to a celebrat¬ 
ed foreigner who was thanking him for the large sums he had 
expended in furtluiing the pi ogress of astionoiny. “ I pay the 
cxpeuccs of war,” said the king,i^‘ because they arc necessary; 
as to those of science, it is agreeable to mc( o prescribe them; 
their ohjc*ct costs no tears, and does honour human nature.” 

' Ilcrschel had securer* the assistance »f one of bis. brothers, a 
man well skilled iu theoretical iintl practical niecl anics, who se¬ 
conded all his designs, directed the carpcnlcis in the construc¬ 
tion of tlie large instruments, and, witli a rave sagacity, realized, 
almost as soon as cxpressc-d, all his biothcrs invintions. Their 
dster, Miss Caroline, soon atquired a very oxleiisive krioxvledgc 
in astronomy and mathematics. A lively and constant friend¬ 
ship, the desire of contributing to the glory of her brother, and 
without (^oubt a dis[K».siliou of nnnd peculiar to this extraordi- 
jj^ory family, procured her unrivalled success in her studios. 
She digested anti pubhshed hih observations. We arc also in¬ 
debted to her for the discovery of several comets. She partici- 
paled in all the watchings, and in all the literary labours of her 
brother; anti assurctWy no astronomer ever had a more intcllii. 
gent, more faithful, and more attentive assistant. • , 

In this secluded retreat, adorned by the fine arts, and ^till 
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^ore by peacefaiid the domestic virtues, Herscheli free from all 
cares, surrounded by a beloved wifc^and family; devoted to 
science, surrendered himself to the inspirations of Ins genius, or, 
in other w'ords, to an invincible desirG of studying nature and 
interrogating the heavens { and, U borrow the words of one of 
his most celebrated cotemporaries, it was from this ^solitary vil¬ 
lage that the w'orld was instructed in whatever was most singu¬ 
lar, and, perhaps, most difficult to perceive in the heavens. 

fh e history of optictil inventions, and of their progressive im¬ 
provement, is too well known to require any notice in this place. 
Herschel’s telescopes are those that have been named Newtonian- 
But be never ceased to study th6ir properties, to vary them, and 
extend their use. Taught by long experience, he suppressed 
the plain mirror which produced a second reflection ; and this 
happy change, which was long before proposed by Lemmre, but 
diflScult of execution, and only iipplicablc in large instruments, 
doubled, in a manner, the optu;al effect. 

He found, that, by exercising the eye in a gradual manner, it 
is rendered much more sensible to the impression of a weak ligh^ 
and by this means he was enabled to magnify the images of ob¬ 
jects much beyond the limits ,at which other observers had been 
arrested. He detected two different properties which had not 
yet been distinguished, that which consists in Augmenting the 
apparent dimension of iiodiCs, and that of penetrating into the 
profundity of space to discover^objects which might have been 
entirely imperceptible, iff ultiplied examples leave no doubt r^ 
garding the truth and striking udHty of this distinction. 

At length he formed the resolution of carrying the power of 
these instruments to the highest [lossihlc limits; regarding less 
the circumstances calculated to facilitate their employment, than 
those which might augnrent their optical power, he constructed 
a telescope of extraordinary dimensions. It is indeed the largest 
instrument of this kind that has ever been made. 

l-et any one imagine to himself an iron tube, 40 feet long and 
15 inches in diameter, suspended beneath an assemblage of inclin¬ 
ed masts, and moved in all directions by a number of machines. 
The entire system is moveable round a vertical axis, and de¬ 
scribes circumference of 40 feet diameter. A highly polished 
metallic totkpr, weighing about ^000 pounds, is introduced in- 
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to (he tube, and tvhen the instrument is turned toward the hea¬ 
vens, this mirror rcflecta|the shining image of the stars. The 
observer is himself transported along with the tube in any di¬ 
rection required, for he is\>laccd in a scat attached to the upper 
extremity ; the objects whidfi he observes are behind him, and 
lie views tlvir reflected images. 

Ilerschcl discovered, witli this telescope, two new satellites of 
Saturn ; they arc both nearer the planet than those made known 
by Huygens and Cassini. Never had the heavens been ob¬ 
served with so extraordinary an instrument; and, it may be said, 
that the greatest phenomena displayed themselves under a no¬ 
vel aspect. The nebulosities, ^ose small luminous and irregu¬ 
lar clouds which may be i cmai ked among the fixed stars, in va¬ 
rious regions of the heavens, ^ppcared almost Jl to resolve 
themselves into an innumerable multitude of stars ; others, hi¬ 
therto imperceptible, secmcd*lo have acquired a distinct light. 
On the entrance of Sirius into the field of tlffe telescope, the eye 
evas so violently affected, that stars of less magnitude could not 
immediately alter be pcrceiscd ; and it was necessary to wait lor 
twenty minutes belbre tlic'-e stai could be observed. 

The instruments, of inliicli he had previously made u^e, were 
less advantagi'ous for the observation of some phenomena; but 
it was more ea%y for linn to multiply them, and vary their modes 
of application. No a‘ *' momer had yc4 been able; to acquire so 
complete and so di'-tinct a knojvledge of the plnmomena of the 
heavens. For example, tlie ring of ?saturn always ceased to be 
jxTCcivcd when its plane was directed toward the earth; but the 
feeble light >4 Inch it reflects in that position was enough for Hcr- 
schcl, and llie ring still remained visible to him. 

An entirely new and very important observation made by him, 
wa.s that of certain remarkable points on the surface of Saturn’s 
ring. Frpm these points, Ilcrschel coiichulcd, that this satellite, 
j;emarkable for its singular form, turns upon itself round an axis 
perpendicular to plane; anti he measured the duration of this 
rotatory motion, w'hieh is about ten bour^ and a-half. 

Not long before, a great geometrician in France investigated 
the same (piestion, and solved it by mathematical analysis, which 
is also a very powerful instrument, and the most general oft all. 
M. dc Laplace demonstrated, that the tblation of the ring of Sa- 
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tum is a necessary consequence of the general principle of gra¬ 
vitation. He deduced fi'inn his analf'sis the same duration of 

•r 

ten hours and a-half, 'which the English astronomer afterwards 
found by direct ob&eri'afion. The lAstory of bcieucc prcbents 
nothing more w'orthy of the attention of phdosophers than this 
-wonderful accordance of theoretical inductJons with tlr' improve¬ 
ment of the arts. 

Ilerschcrs observations are so numerous and so varied, that 
we cannot here attempt any cxjwsition of their subjects. ^lost 
of them have been confirmed and reduced to peifect ceiUiintx 
The instruments which ho useil,^and which possess ‘*0 many re¬ 
markable advantages, are, however, liable to difiicultic«-which 
limit their utility. His largest telescojics ought always to be 
considered rather as instruments of discovery than as iiistiu- 
ments of piecise measurenient In this leqxit they are »unong 
the most perfect production^ of human ingenuity. 

We shall now spt^k of HeistItefs \il''\s and expeiiments lo- 
lative to the physical piO})eitics of the solar lays From a long 
series of obscivatitius, ui.ule with jK/weifiil telescopes, he con¬ 
cluded that the light dtK's not emanate noin the bofly of the 
sun, but from certain sliining rml phosj Iioiic clouds, which are 
produced and devt loped in its atmosphere, lie thought dial 
tins iramenfic ocean of light is violently agitated in its whole 
depth; that, when it is broken up, we perceive cither tlic solid 
mass which is not so lumiiions, oi; Us volcanic cavit]'’s, and that 
this is the origin of those black and variable spots which arc sc-cu 
on the sun’s disk. Their extent is often much grcatci than tlie 
whole surface of the terrestrial globe; they disap])eav when a 
culm is rc-cstablislicd in the sol.ir atmosphere. It is well known 
that these spots, flist observed by Galileo, Jed to the discovery 
of the sun’s motion around its axis, ^ind shewed that this motion 
ib accomplislied m twenty-five day*! and a-half. ^ 

The new improvements in optics afford a very unexpected, 
means of determining, whether it he true, as Herscliel iraagtncHl, 

* that the solar light docs not issue from an incandescent solid or 
fluid. In fact, when such a body, raised to a very high tcmjieu 
raluie, becomes luminous, the lays which it gives ofl‘ in all di- 
re4ll^Tls do not cpme from the outer surface only, but are al¬ 
so emitted like the rays of heat by a multitude of material points 
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placed beneath the surface to a certain depth, cxft'cmcly small 
it is true, but actually exUliug. Now, such of these rayu as 
traverse the envelope of the heated mass obliquely, acquire and • 
jjrescrve a peculiar propcrt|^ which can be rendered sensible by 
experiment; they are polari/e*fi. Hut if the same mass, instead 
of being rendered luminous by its proper temperature, is only 
covered with an extended flara»', nhioh is the source of its light, 
the rays then do not possess this property. 

Wc have, therefore, been enabled to submit to this singular 
tost the light which the sun sends to us. M, Arngo, the author 
of this beautiful e\p<*rimcnt, antyby whon* labouis natural phi-* 
losophy and aitionot ly have often been cniicheJ, has m fact dis¬ 
covered, that the solar ia}s, even when transmitted obliquely, 
arc not polari/cd. It is thoiofoi ibvious, that, in regard to this 
point of the question, the opinion proposed by IIcr>elHl would 
be immediately deduced fioni tffe 1 iicst discovered properties of 
light. His rtsearches, also, regarding tlie annual vaiialions of 
the solar heat hav e excited the attention of philosojihers; and 
we shall soon bo in possession of more atctirate intbnnation on 
ibis subject. In several eounliies, and e’^^K’dally at the lloval 
Observatory ot France, it has bcwi losolved to collect and to 
publish every year accurate observ.ilions with rcj]X'ct to the ex¬ 
tent, the progress, and disa}ipc>arauce of the solar spots- 
■■ We have now tomcntl the memorable e\})orim«its of Ilcr- 
seticl, which have given a nevy, developincnt to the physical 
theory of the suifs rays. In studying the nature of that star, 
which had become with him a hubitutl buhjectof iiuditation, he 
employed variously toloiired glasses for dmiiiiishiug the intensity 
of the light. He thus h.id numerous op[M'>rtumlics of observing 
to w hat degree the interposition of tlu so glasses modified the 
heal or light. It was not in the nature of his mind to stop at 
superficial Remarks. He therefore undertook a series of varied 
e 2 y;»eriinents, and general phyries w'as enriched with new and 
imi[)oi'taht facts, which have been fully confirmed by subsequent 
observations. It hod long been discovered that the rays sepa¬ 
rated by the prism, and fonaiing the solar spectrum, do not pos¬ 
sess the faculty of healing the terrestrial bodies to the same de¬ 
gree. This Opinion had been verified by experiments made In* 
Italy France. 


V 
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In tradng*lhe origin of this question, we find it b the writ¬ 
ings of a celebrated woman, whose ilime belongs to the literary 
history of France. Emilie du Chatelct, previously to her trant*- 
lating and commenting upon the w(»rk8 of Newton, had sent a 
physical memoir to the Acadom/'of Sciences at Paris, and af¬ 
terwards embarked with Euler in the examination iof one of the 
greatest objects of natural philo&opliy, the theory of fire. In 
this memoir of Madame du Chatelet’s, which was printed in 
1738 by order of the Academy, the illustrious author proposes 
to collect a sufficient quantity of homogeneous light to prove 
whether the diflercntly coloured primitive rays have not also 
unequal degrees of heat; whefher, as appears to her to be very 
probable, the red rajr, for example, does not give more heat than 
the violet ray. The writer adds, “ the evpcriment deserves 
to be tried by those philosophers who may examine tliis es¬ 
say.” yhc idea here expressetTwas proved correct, as we have 
said, by the observations of Landriaui and Roehon. ilersehel’’® 
experiments on the same subject not only afforded a eompltte 
solution of the question, but led to entirely new results. He 
measured with precision the tlierraometrical eifects of the seven 
unequally refrangible rays, •and found lli t the red rays con¬ 
tained of themselves more heat than all the others together. 
The impression on the tbermomettr rapidly lliminislies from 
the red to tlie violet mys, which are placed at the other extre¬ 
mity. The principal feature qf Ilerscbel’s talent was an ex¬ 
traordinary disposition to consider the same object with unre¬ 
mitting perscveiance, and under every point of view. On re¬ 
peating his experiments on the solar rays, he wished to deter¬ 
mine the limit at which all sensible impression of heat ceases, 
and the point at which the impres*,ion is strongest. While en¬ 
gaged in this investigation, lie met with a very unexpected re¬ 
sult ; he saw tliat the thcrmometrical effect coiitinyes beyond 
the red rays in the dark space bordering upon the spectrqip, 
and it was even in that unilluminated space, and upon the pro¬ 
longation of the axis, that he fimnd the point where the heat 
communicated is the greatest. The situadon of this point is 
found to vary according to the circumstances of the experiment; 
Jiftt, be this as it maj, it is certain that this mixture of raja 
which the same star tfansmits to us, and which the prism re- 
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fracis unequally, and divides into coloured elements, contains, 
also, an iuvinble heat, ivh|>se action may be rendered senEdble 
and may be measured. 

The same observer furthir proposed to himself, to discover 
what are the rays which possess the power of illuminating bo¬ 
dies in the highest degree, lie found, by a particular set of 
experiments, that this property belongs to the yellow rays, and 
thal it diminishes with considerable rapidity, as we pass from 
the& rays to mther extremity of the spectrum. 

These singular discoveries excited a lively interest in all the 
learned societies. The existence of an invj|ible radiating heat, 
mingled with the solar light, wa^isputed. The discoverer was 
himself exposed to contradictions M’hich exceeded all the bounds 
of literary criticism; but that great philosopher imving given 
the necessary explanations, kept silencethe subject. His cx- 
perimciils were repeated in E%land, Germany, and France, 
under the eyes of the most expert observers in Europe, and the 
truth of the results was universally recognised. 

It happened, also, that the distinction of the coloured rays, 
and of the invisible heat which .'le sun tran.smits, gave rise to the 
discovery of another not less rcmarliablo property of tlio light of 
that star. I'lie intensity of the cliemicul action of the different 
rays was made iSic subject of obseiwation, and it was found that 
this action also, like that of the heat, subsists in an uyillummated 
space, but at the o])}iosite extretnity of the spectrum beyond the 
violet rays. We meiely mention this c*vpcriinent, as it does not 
piopcrly belong to our subjc'ct ;• aAdil is enough for us to add, 
that, at the present day, tlie existence of imisiblc rays of heat 
mingled with the sun's light, can rio longer be questioned. It 
w'as chiefly in this that the tliseovcry announced by llerschel 
consisted. It seemed as if he were destined to discover and 
render sensible objects and properties, which had eluded the re¬ 
search of all other observers for a long scries of ages. 
“^Although our planetary system occupic* an extent of 
twelve hundred millions of miles, it may yet bo said to form but 
an imperceptible point in the immenrity of space. Thus far has 
the genius of man enabled him to penetrate into the vast regions 
of the universe. lie lias seen innumerable suns beyond the na¬ 
tural limits of his senses; for the divine intellect from which hi.s 
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reason cmanfitca, has ^vcn him the j>owcr of forming, as it ivcix*, 
lU'w organs for himself. From time immemorial, sensible 
changes have been observed in the colour and brightness of s(*. 
veral stars; now stars have been se/ii all of a sudden bursting 
forth into brilliane), and, like igfiited bodies, gradually fading 
anddisap}}earing, having, perhaps, been ronvertt'd i-ito uniUunn- 
nated orbs, and for ever vvithdiavvn from our view. The projier 
and always extremely slow motions of a jiretly largo munher of 
stars have been observed, or the altcinaUug and periodical va¬ 
riations of .some of these bodies. A more perfect knowledge of 
the history of tlic kteuvcii-* is without doubt reserved for the ge¬ 
nerations to come. We can oiily, at jiro'^ent, hope for fixed and 
accurate results, like those of planetary astronomy , we arc con 
fined to the description of the present state, and the distinction 
of the general character’s of phenomena. The invention ol te¬ 
lescopes,.., and especially IlersclVers observations, have given a 
prodigious exlcn&iou to this lirauch of celestial physie^ 

We shall not here enumerate all the cosmological v lews of 
this great astninomer. The exposition of so extensive a theory 
would exceed the limits assigin-d to us; but we shall pnnt out 
some of its principal feittiir^?. He lanl s in the first class the 
stars which he names isolated, that is, such as are separated 
from the oUicrs by immense intervals, and do*not apfiear sub¬ 
ject to a mutual action, whose effect is appreciable. lie llien 
considers the double or ^triple ^tars, or the more complex sidc- 
ral assemblages, vUncli are systems of luminous bodies, evident¬ 
ly approximated and reUiSncd by, an existing cause, and move 
together round a common axis. 

He next passes to the desenption of the nebulosities, or tlmsc 
milky-looking and confused .spots irregularly scattered through¬ 
out tlie heavens. He chiefly observed the Milky Way, which he 
considered as a single ncbu!o.sity formed of many jtnillions of 
stars. In it he saw more than fifty thousaiKl traverse the figld 
of his telescopc^iii an hour. All these stars arc distribuied in a 
multitude of layers of great extent, in length and breadth, and 
bo sujierimjio&ed, that the thickne.ss of the system is much 
smaltcr than the other l^o dimensions. Thu stars which ap^icair 
lo*u& to be the brightest belong to the Milky Way. This is also 
the case with the sun, \he centre of our planetary orbits, and it 
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is for this reason, that, being placed iii the interior of this nebti- 
iobity, wc see it as a zone ^liicli divides and hurrounds the hett- 
vens. The Hr'st origin of dicse views occurs, if I mistske not, 
in the Muitinga of Kant, and afterwai'da in those of Lambert, 
one of the most celebrated gco?iu'trieians of Germany. But ITer- 
sehol, to wHbm these works were iinknown, did not coniine 
himself to general considerations. He deduced from )X)S)itive 
and multiplied observations that evplanation, which had been 
entertmned by the celebrated philosoplier of Kocnigsberg, and 
tlie acutlomiciaii of Berlin. 

lie distinguishes among the ^bulosirics%ho&e which power¬ 
ful teleseopes ivsob e into a multitude of separate stars, those in 
which one or more ‘Inning centres arc observed, and those 
wdiith he names planetary, of .t mor«' defined spherical form, 
and a more homogeneous lustre. HiwdTcws the singular varie¬ 
ty of this order of phenomena, most yf wliicli werc^W^^bre iiii- 
know'n. His catalogues cimtaiu more than tiro thou.saud nebu¬ 
losities, some resembling the Milky-Way, otheis i)peii in the 
middle, and of an annulai’ figure, but the greater part under the 
most diversilied and irregular forms. Lastly, He added a mul¬ 
titude of observations to those that had alicady been made on 
the stars wdiieli are eolouri'd red, blue or gieen, or wliieli pre¬ 
sent shades of these colours, and principally on the double or 
multiple stars. * * 

If one noiv considi'r'j the whple of tl^ese fact', together, be na- 
t urally rises to the idea of a rare and difi’use luminous matter, 
of wliich all the celestial bodies hav^ been formed. Tliis mat¬ 
ter, difltwod tner ev(‘ry jmrt of thq universe, is very unc- 
qiuilly condensed there. It is still in tlu- state of vapour in 
many nebulosities, and in the atmospliLrc.s of the comets, which 
arc so extended and so variable. The princii»le of gravitation 
does not aft on the bodies of the planetary system alone; it is 
y'^'iscnl in all points of hpace, and always opposed to the expan- 
rivc foiiec of heat It is conceivcxl that universal attraction may 
have gradually united these luminous vapours ; that tlic shining 
centies, w'hcthcr single or niulliple, the.groupes of stars, and the 
solid bodies, arc foi-mwl of them. These clfc'cts arc not equally 
sensible)n the different stars; they are much advanced in sotho, 
very weak in others, and tend to manifest thfcmselves more and 
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more. 'Lasdy, the same causes keep up among all these bodies 
immense motions, .which their extreme distance scarcely permits 
us to distinguish. ,, 

Such, in so far as it is possibfe to express them in a few 
words, are the cosmogonic views of HerscKel. The illustrious 
author of the M^canique Cdleste has arrived at sihiilar inferen¬ 
ces, by following a path directly the reverse. He has seen in 
our system of planets and satellites, striking indications of the 
origin of these bodies. He considers them as formed at the li¬ 
mits of the sun’s atmosphere, gradually condensed by the at¬ 
tractive for ces, and fhe loss of radiant heat. Thus all the funda- 
mental circumstances of the planetary system are naturally 
explained. There is no opinion more in conformity with the 
present state of science; it accounts for all the phenomena 
known. 

The celestial bodies, therefore, which are least distant from 
us, present, with great precision, the general characters which 
they retain of their origin ; they appear to have been produced, 
like all the great phenomena of the Heavens, in the bosom of 
those luminous vapours subjected to the two contrary actions of 
gravitation and heat. 


I shall jijot undertake, gentlemen, to fix your^attention to the 
various parts of this vast picture, to compare the distances of 
these stars from those which we»are able to measure, to compute 
the years that must hav^> elapsed before their light reached us. 
Here the numbers, the times, and the spaces, want limits; the 
most comprehensive mind'^is unable to form a conception of the 
immensity of the universe; it only attains it by rising to 
thoughts of an order still more sublime. This reflection brings 
us back to the sentiments which Herschel has frequently ex¬ 
pressed, and which the contemplation of the wonders of the 
Heavens constantly forced upon him. In each of the great 
phenomena which he observed, he found the impress of an eteL 
nal and creative wisdom, whicli rules, animates,. and pfeserves, 
and which has given immutable laws to all nature. 

Let one now represent to himself the picture of an untire life 
devoted to the fine arts, and to the description of the Heavensi 
In thee?trly period of his life Herschel struggled againi^t fortune 
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and subdued lier. His fflory was increased by'all that the 
chance of birth had refuse* him. 

The arts introduced him to the sanctuary of the sciences; 
he improved optics; he un<|ert(Hik to describe the natural his¬ 
tory of the heavens; he saw ffew stars at the extremities of the 
planetary worfd, the extent of which he doubled. 

He contemplated innumerable phenomena in regions where 
tlie eye of man had never before penetrated ; he studied the na¬ 
ture of the sun, elivided its rays, measured their brighlne'ss, se¬ 
parated light from heat; he saw the effects of gravitation in all 
the depths of space. To no nui^was it given to make known 
to others so great a number of new stars. Whatever the uni¬ 
verse displays of what is immense and imperisliable, wa.s the ha-^ 
bitual object of his con tern platior. Such were the occupations 
of his mind ; Jet us now notice ihe^^ggtjiticricDts with which they 
inspired him. 

He lived in tlie heart of a nation which, above all others, re¬ 
gards the glory of its great men as public property. He enjoy¬ 
ed pure happiness in the bosom of his lamily ; his prayers were 
answered by the success of his son, and he heard the public 
voice repeating the just and soothing expression, which may 
here be applied to so many others, Ilerschel leaves a son worthy 
of his father. *A. benevolent prince had wished to be acquaint¬ 
ed with him, and from th-i* moment deckxrcd hinisR.*if his pro¬ 
tector and friend. His sister fiprolinc Herschel, in admirable 
model of disinterestedness, gentleness and perseverance, devoted 
her life to hint. For more than I’orfc' years she assisted at all 
his watchings, collectal all his thoii^ts, transcribed with her 
own hand, and published all his works; nor could she permit 
any other to have this charge committed to him. She wrote 
and preserved those immense registers which Herschel left to 
his son, ii\ which are faithfully deposited from the year 1776 
^ll,his observations and experiments,—a truly noble and glo¬ 
rious ii^eritance, which is at once the monument of a sublime 
science, and of tlie most affecting friendship. 

• Astrojuomy and physics will long find in these records a fer¬ 
tile source of compaiisons and discoveries. . Thus the influence 
of great pen stretches forth into futurity ; and it is not at thHs 
death iKat all the fruits of their laboufs can be appreciated. 
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The physical picture of the liravens traced by Ilcrschcl, will 
be compared with recent observation^, and the changes will be 
remarked which a long interval may have produced Already 
striking consequences present them elves to the niind» but time 
alone can devciopc them; and they will onl) become manifest 
after a great number of ages 

Then entire revolutions will be accomplished, our successors 
will atlniiie other phenomena and other stars; a part of the 
spictdcle of the Heavens will be changed; but at those remote 
tpochs tin mcnioiy of Ilcrschcl will still be fiesb' 

lit dud in the oigbty-fourih vear of his age, witliout infit- 
niilies and without pain. Ills uame> confided to the giateful 
sciences, is forever piescrved fiom oblivion,—they ciown it 
with immortal glory. 


Discviplion of a At a JMagnttual lni>fnmint {proposed to he 
calhd the Solat Compass oi Hitiastion)^ with somt Obs(i~ 
nations on suhjtiis intimatilp t,r >nnofflp loniuilul iKiOi tin, 
phenomena H ejUibiis. By MAiih. W >,ri, biMj MemlKt of 
the Werncibn Natural riistoiy 8ot ty. f'ouimunicated by 
the Autlior*. 


rp 

X HE effect of the iftin upon ilie caith, and on all the animate 
and inanimate CM >tenecs that tf/ontauis, has nldoni or nevti 
bt‘cn over-rated, but, perhaps, hiiheito, has been in many mnioi 
instances undcr-iated, or/nlirtly tjyti looked It is long, indeed, 
since the gr.incl infJuciyc the sun exerts on the planetary syv 
tern, and the general nud sinking changes it jiroduces u[)on tlie 
world, observable in tbt seasons, the tides, the Iradc-winds, the 
diurnal ievolutions, &c. have been made objects of investigation 
and calculation, whilst its lcs« ostensible, though, p^'rh.ips, not 
ieso important iin])ulses on aiimial organisation, plants, cheitui 
t)ieng<.>, and delicately formed instruments for meU<yoIognal 
olmvations, have Ijec'U comparatively the subjects ol inoderu 
leseauh. ^ 

* Read btlou thf WtrneiJan Natural Hlsloiy Suuel}, 24th/i^<ncmb« 
•I Hi? ' 
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r'iom ob'sCi ving, lu partIniLir, tliL ilaity variatioit oi ilio baru. 
OK III iiivl ihojiiagiiotjc needle, and rernarKiiig tluitasimilui bcries 
ol’ alternale cliangt's wa<^ more or les-s observable in every instru 
ment capable of indicating aNigbl alter,ition in ibe iniprcssious 
made on thi in^ as the hygiomcter, apthrio'.cope, photometer, 8tc.; 
and that tliiv diinual changes boiea proportionate relation to the 
latitude hi wimh tlic iii^truincnts ivcrt placed, or to the digrces 
of -solai in/lutnce that niiglit evist in the’regions in which they 
wvieuM'd, and of Avhith the} would jiaitake; and liom noii- 
< im»,, m coincidence with these movement'., the d.iii\ i sjiauMoii 
.aid conti.Mtiue of the petals and icavisof most and that 

iIk diffiicnt ‘^pific'i ot the heliotiopium and chrysanthemum 
I'liiiid then toroMa louiid lowaidthc suu for inan^ hours du> 
nug till day^ when the atnio-phcie was tl^r, 1 could not lielp 
.4‘jul’idne', toi a long tiuu pa«i«i»^,ai wlial was the tpartially 
e\luhilcrl )>} SOUK mstiiimonls, and inoic p,.ifiitly till'co- 
loll* ol phnl-, imglit Ik sU'I moie tl<arl;y '■h' vn, liv an instru< 
incni (oiitmaid upon priiuipli' ncaih simi'ar to the laws 
wletli \< 'ula tlu emotion- in ]>* it , and that one iingtil be 
loiniKk that wo Id, winu s'l'-pmduk mine to tin siiiA appa 
lent < 111 ) ic, ol til It would iioin the attiatling or repelling in- 
tliuiKv. ol ilu Mil.u i IV . stanil 4i)l, m opposition to the diunial 
levoUitioii ol llu filth , ^ 

ira\ing .an oj'pt i5nnii\, »,t.t i>ring, of nmkmg some simple 
txjienimnts in jiLii'Uit ol what had iHtfime with me gather a 
jih'isihli idea, 1 toiniiu nu'1, l)y..iltetuj)lmg to Ir.ue the gene¬ 
ral eonnei lion that a pjK.n to Mdwii Ivwecn the soUi r.iys, 
tleehiiitj, m.iguclisiu, .iin* the radiatioirol tiiloric, in as far as 
tliey h.id any nfeieikc to the object J h.id in view; to mailt 
tlicir natural (ilUt on pl.mls, and to oiiscrvc if metals, or other 
■.ubstance*-, wht-n placet! in favourable circumstances, were not 
susceptible of^ snnil.ar impressions from these general agents, at 
l»«w. sSb fw* as to indicate by thc*ir motion when suspended, the 
same attr.Wtion or rejiulsion, in respect to the sun’s iiiilucnce 
that the dJly alteration-, in the [xisitions of llic eorolhe of plants 


evinced. 


In the course of those investigations, I observed, amongs 


other thip^s, (whicli it wuiiUl be unnecessary hctc to detail. 

OC IOI/lH—- nCCLMBLtt 18127 '• H 
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tliat the leaves, petals, and stamin i of all plants, were, when 
growing, strongly attracted by any good electric, when it was 
rubbed \ and that, particularly, when any of the precious stones 
that were transparent, were rubbed and presented to the leaves 
or petals of plants, that they sprung to it, and stuck to it, as a 
piece of iron to the magnet, and they remmned attached to it as 
long as tlie electricity was retained by the stones *; sometimes 
half a minute. 

I also fouiicl, that all electrics attracted the magnetic needle 
in pri)portion i<> their powers of retention, and that, consequent- 
the magnet attracted all e’ectrics when charged with electri¬ 
city ; and that all feathers of birds, hairs of animals, and pistils, 
petals, and stamina of plants, were strongly attracted by elec¬ 
trics ; and when in. contact with any l)ody that retained electri¬ 
city, yrer^. more or less aiu..^. J. by the magnet; and that, there¬ 
fore, they might all be considered, in a certain sense, natural 
magnets, -being all attracted tf», or aUractifig, light, caloric, 
electricity, and the magnetic fluid. 

In illustration of these observations, I would metition, that 
when a piece of wa.N: or aniber is rubbed, it attract^ the compass 
needle. A Brazilian lojm ndll attract the magnetic needle if 
only once or twice passed over a piece of jvoollen cloth. If 
rubbed a/cw secontjs, it makes the needle move round on its 
pivot, in the same manner as a magnet would. The topaz, 
amethyst, and sapydiire, alsoj when rendered electrical by fric- 
tioni suspend small pie^s droii or steel. A to|)az of an inch 
square will suspend sij# common*sewing needles horizontally, for 
an hour or two; and^if this is frerjiiently repeated, the stone 
l>eing rubbed for half a minute or so each time, the needles ac¬ 
quire the magnetic property; and if they are placed gently on 
the surface of water, so as to swim, they will all arrange them¬ 
selves parallel to the magnetic meridian ; this polafity they seem 
to lose in a day or two. • 

If a piece of clear amber, of an oblong shape, be smyccted to 
rapid friction for lialf a minute, it will, when made lo swim on 

■ft 

. • The conducting power of living plants, in fiivouring the ril^)iil dlKlrlbu- 
• tion of electricity, has been reckoned three nrillions of timet; greater i hq" 
that of water. I shouW conceive from this fact, tliat the condu<?tuig power of 
living plants was too highly rated^ ^ 
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, Titill water, indicate polari^^ by pointing according to the mag« 
nctic meridian- Feather * hair, and the pistils of large plants, 
as the digitalis and antirrhinum, appeared to me, when treated 
in the same way as the neel|||cs, to indicate a similar dis|X)sition- 
If the downy part of feather, line hair, or the large thistle 
down, is laM«upon an electric, after friction, the .parts that pro¬ 
ject beyond the sides of the electric, are considerably attracted 
by the magnet. . 

All electrics evince polarity, and those that have the power 
of retaining electricity long, demonstrate this, by pointing north 
and south, if formed into an oblong, and made to swim by 
means of a thin piece of cork on water, after lieing excited to 
an electrical state by friction. The tourmaline, ruby and brazi- 
lian topaz readily exhibit this. 

The affinity of iron to all the imp on^ji^blc substa.nces seems 
greater than that of any other bocl^ electricity, galWirtsm,,, heat 
produced by percussion, and coloured light, rendering tlie iron 
magnetic; and the magnetic property, when once acquired, con¬ 
veying such a sensibility to the metal, to all the impulses of 
these bodie.s, that I found, Avhen number of small needles were 
rendered magnetic, and so placed as to traverse freely, being 
connected together at small distances by any light substance, 
and so arranged In reference to each other, that none of the 
needles could shew its tendency to the pol&s of the dhrth ; they 
then indicated, by tJielr motion^ ,the impressions they received 
from the sun’s rays, the radiation ol’ caloric, and the other sub¬ 
tle bodies alluded to; but tjtis" will Ife easier apprehended by 
stating the following experiments. \ 

Twelve or fifteen needles (of the size marked No. 10, used 
for sewing) were rendered magnetic, and stuck into a thin cir¬ 
cular slice ol‘cork, of an inch diameter, at the distance ofpne- 
sixth of an inch from each other. The heads of the needles were 
so*fixed into the piece of cork, that tht'y stood perpendicularly ? 
and all the points being south poles, stood uppermost. The 
cork was'then placed on the centre of a surface of water, feet 
in diametbr. The needles, in this situation, being prevented 
from evincing any polar attraction by their perpendicular posi¬ 
tion, were attracted by a moderate degree of light, heat, or elet?^ 
tricitVu/hut w'crc repelled by the more powerful impulses im- 
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parted by th6 conccwtraiioii of any o^ Uiebc botbes. When the 
rays of the sun were eollectcfl into a locus by a lens., and made 
to impinge on tlie needles, they moved rapidly on the water 
from the solar beam. The same e^ect was produced by a piece 
of metal heated, and held over the jioints of the needles. Elecs- 
tricity also '■cemed to attract or repel them^ in prO[3ortion to its 
force. 

I also found, tliat, if the small seeds of are dried, and 
laid uptni any good electric, 's\hieli has been snjartly ruhlx’d, 
and the polos of a strong hoise-shcH magnet is moved slowly 
over the itah, they An’il spring from the electric to the magnet 
more ic.xdily than to an) othei body not magne-tie. 

Observing, therefore, a coiisideiabie similarity between the 
effects of all these imponderable bodies on plant-^ (the petals of 
wliich contain iron), a» ^ iron, 1 formed a thin piece of silver- 
plalcjl, co(ij>er into the sliapo c»l the caly\ of a flow'er, and littetl 
a thin circle of coih to the edges of llio e{»pper cup. luto this 
circle I fixed twenty needle", higlil) magnetic, at equal distan¬ 
ces from each other, m the foim of tlie extended radii of the 
circle (as repre'^ented by the first sketch), with all 1 heir south 
poles pointing outwards, caul then ne ’ tli poles directed to the 
centre of tlie circle, (destroying by this arrangement their power 
of indicating their polaiity, in respect to the earth). I suspend¬ 
ed this hy a very delicate filament of ‘•ilk, from the (cnlre of a 
glass cover, excluding any cufcciii of air, by fixing tlic cover to 
a smooth Ixiard b) wax. I exiioscd this star of needles to the 
influence of the solar ra^ s, and continued first to revolve, and 
then to vacillate, for',^lie most part of the day; exhibiting, 
however, when it ceased to revolve, a movement corresjKmding 
to the portion of tlie earth in reference to the sun, as the sun 
was^always found opposite to tlio centre of the arc of vibration. 
After rcjicating the expeiimcnt for four or five df^s, the vibra¬ 
tions diminished in the extenrion of the arc they described^; and[ 
tlie movement corresponding to the rising and setting of the 
sun was more regular and certain. 1'hc first combination of 
this sort which I made was very light. The next I formed in¬ 
tentionally of an ounce weight, to* niark the extent of the influ- 
*'(incQ of the solai ra)*,. It was formed in the same nmnner as 
the first, with the addition of a circle of jaiuc round tlig copper 
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tjup, which I conceived might possibly increase its sensibility, 
by creating a slight degree of electricity or galvanism. This 
eombination of metals also moved regularly to the apparent, 
motion of the sun, and conltoucd to vacillate as long as the rays 
of the sun impinged upon th!!? metals; the vibrations diminish¬ 
ing and ehcraasing with the sun’s altitude, lieing greatest when 
the sun was near the meridian, and decreasing os the number 
of the degrees decreased that the sun was above the horizon. 

The next form of the instrument I tried, was twenty-five 
needles fully impregnated with the magnetic fluid, fixed into a 
circular ring of cork, of about three inches diameter. They 
were placed at equal distances i^und the circumference of the 
circle, with their north and south poles placed outwards alter- 
nately. This circle was affixed tn a light slip of wood, five in¬ 
ches long, and one-fourth inch broad, by.«<rpiece of copiicr-wirc, 
of a semicircular form, the cxlrcrnities of which parsed through 
the opposite sides of the cork circle ; and the slip of wood was 
attached to the centre ofi the wire. Into the centre of the bar ' 
of wood was fixed an agate cap; and the whole traversed like a 
compass needle upon a fine steel [joint, tlie bar of wood being 
equipoised by a small weight at thuiOther cmkI of it, equivalent 
to the weight of the needles (as represented by fig 2. PI, I.) 
This instrument, was placed under a glass coverj of a conical 
shape, and secured from f?ry passage to the air. • 

When first exposed to the syn’s rays, the instrument con¬ 
tinued to revolve u))on the pivot for 'several hours, and then 
settled with one side of the cirdlo 'porting toward the sun, in 
such a position that onc-balf *of the eternal part of the circle 
was illiiraitiatcd by the solar beams, and onc-hiilf of the internal 
part of the ring. In this situation it continued to stand still, in 
opposition to the diurnal motion of the earth, till the sun sunk 
beneath the horizon; the points of the needles on the edge of . 
the.circle pointing always to the sun, so that the solar rays fell 
“^n a diVcclion nearly parallel to the plane described by tlie star 
.of needles. 

This instrument (like, all other magnetical instriimchts that I 
•have made experiments upon) accominotlatcd itself to the pecu¬ 
liarities^ of its construction. For the magnetic needle, wh«i 
in any situation that may be termeti new U> it, in respect 
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to the influejlcc that may affect it, al^yb intiicates a greater <jb- 
greo of disturbance during the first experiments that arc made 
upon it, than it does after being subjected to a repetition of 
them. In a few days, therefore, ^his instrument ceased to re* 
\olve for such a length of time; hnd after being exposed to the 
sc^ar rays for five or six days, only revolved for a>few tuinutes, 
when first it met their influence, but continued to remain sta¬ 


tionary, while the pivot moved with the earth, as long as the 
sun remained unclouded. Towards the sun’s meridian altitude, 


however, when the thertnometer was high (about 70®), as if sur¬ 
charged by the solar rays, it sometimes vacillated a little, or 
turned quite round, but rested in its usual position ultimately- 
I found this inslrinnent extremely sensitive, quickly indicating 
by its motion an increase of heat, light, electricity, galvanism, 
or a change of coloui’’:\dl)f;ligl»t that shone upon it. It moved 
teailily to aiiy electric, when very sjigbtly rubbed and held near 
one side of the Circle of needles; and to all the prismatic co¬ 
lours, and particularly to the solar beam, when concentrated by 
a lens, and passed through ^coloured glass or silk The violet 
and rod ray had the gi calest efiect upon it. 

When a piece of scarlet dark-bluo or purple coloured velvet, 
of a circular shape, is placed o\er the face of the instrument, so 
as to cover the needles, the sensibility of the instrument is great 
ly increased. 

When first placed wjtli a purple-velvet across the 

needles, in the suu% rays, it continued to rc\olve nearly the 
whole of the day, moving always^m the direction from cast to 
west by south, in the c>|nr3c oi' the sun’s apparent motion. It 
was attracted by a piece of coal or wood, ignite to red heat 

It moved also 10® or 50® t6 the light of a single candle, held 
close to one side of the circle- All these experiments were 
made when the instrument was inside the glass-%11, and the 
bodies iifiecling it outside. ^ 

The same phenomena were exhibited when the neCcHes wore 
all placed inside of a circle, all their phints nearly meeting id the 
ceotm, and no pait of the needle appearing outside the circnm- 
Jferenae pf the ring When suspended, it turned alw ays otiw 
^de of the circle to the sun * 
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One circle of needles, allixcd to a small bar of i^ood, ajipears 
to be tbe best for making experiments with; but the most pre> 
ferable form of the instrunient for shewing the influence of the 
sun simply, is to affix two cycles of needles to the bar of wood, 
one at each end, in a pcrp^icular position *. As the circles 
always turn iheir edges to the sun, the bar of Wood in this form 
will be diiected to the sun, or to the angle of incidence described 
by its rays. 

In constructing the solar compass, ihe wood should be of the 
lightest kind, as willow or British f r. An agate or ruby cap, 
and a fine steel point, are requisite to fadlitatc the traversmg 
of the instrument, and fine l«Tig sha|K*d needles should be 
used. 

Magnetism is easily communicated to the neuUes, by two 
magnetic bars, in die usual way. A pap^>full of needles, con*> 
tmning twenty or fifty needlcs^ta^ be used, a'i the magne" 
tism can readily be conveyed to the needles at once through the 
paper : tliis can be performed by one holding down the pa¬ 
per with the needles, by placing a knife or thin slip of wood up¬ 
on the centre of the paper, and drawing the bars along it about 
tw'cnty or tbii ty times. If they ar§ rendered sufficiently strong, 
they will spring asunder as soon as the paper is opened, similm 
poles being in contact. It is necessary that the needles should 
be fully impregnated with the magnetic |luid. 

A piece of clear ambei, formed into a convex lens, if fixed in¬ 
to a cirdle of cork, and suspended, by«<my fine hair or filament, 
under a glass cover, will also be so arrested by the incidence of 
the solar ray«, that it will cohtinuc to ;|)resent its surface to the 
sun, if unclouded, as long as he is visible aboire th(> liorii^on 
And if, in addition to the lens, there is added a few small bars 
of amber, attached horizontally to the edges of the circle, it ra¬ 
ther increases its aptitude to exhibit the solai influence. The 
amber I exposed to the beams of the sUn, in this form, never 
'^ceased to vacillate a little the whole of the day, the sun’s posi¬ 
tion, however, being opposite always* to the centre of t!^e arc of 
vibration. 

The power of the solar compass does not seem diminished, 

. * Eepiewntwl t>y i'lg. .1. H1 * 
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but rather iojcrcascd, by augmenting Hie number of tlic needles* 

I have tried it with about three hundred necdlefit and ebikined. 
the same results. . , , 

It appears to }>c, to a certain degree, affected by the light. 
of the moon, when full, and also setnned at times, when first 
formed, to be strangely influenced by the diffeijcnt states of 
the atmosphere during the night, when tlie moon w^as not in 
our hemisphere. Once or twice, when placed in -the ojien air, 
in a clear atmosphere, it continued for a considerable time to re¬ 
volve upon its pivot, stopping occasionally, and then commen¬ 
cing its circular inovcinenl. What t)ccasioned this motion I 
could not discover, except it w'».s. .some cliange in the electrical 
stale of the atmosphere. 

This instrument, besides exhibiting clearly the power of solar 
influence on magiictii; needles, pcrJiaps might lie rendered a good 
photometer.. It might be useiTi.'. climates where the sun is seldom 
shmuded by clouds a.s a moving dial. Its dip, which is visible 
when formed of one siar of needles, may be useful at sea ; and I 
conceive it is possible, that it may be ultimatefy made so sensi¬ 
tive as to 1)c attracted or rejn'lled by the sun's influence through 
ilspartud obscuration by mist or clouds, and then its utility at sea 
would he of groat service. The instfument is at present aflect- 
ed by the solar ray.s lhi\)ugli thin clouds; and if a piece of cork, 
of six inches dianictey, is cut into a circular shajK', and its two 
fiat surfaces made a little convex; and if about two Inmdred 
magnetic needles are lix#d into one of the surfaces of tliis lens- 
shaped i>iec(i of cork, riuliafting from the centre like tlic petals 
of a double anemony or ^aisy, and all the south poles of the 
needles, placed .so as to point to the circmnfcrciice of the circle; 


an<l if this star of needles is susjtendcd under a glas.s cover, they 
arc affectwl so far, by the light aflbrdcil by a window,that, whether 
tlie sun shines clearly or not, the side of the cork'^oii which the 
needles are ))laced will not rest oppo-sitc to the light, *but the cir¬ 
cle will either turn its edge or the side without the neetlles to? 
ward.s the window, iK'fore it jvniains stationary. 

And here 1 fi^el inclined to offer a few remarks on the theory 
of magnetism, which are naturally suggested by the fact.s vviiich ! 
hj^ve been stated. 

The great similaiity that subsists amongst the general* chanic- 
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tcHfitics of the taws that g<wcm many of the phendmena exhi¬ 
bited by light, heat, electricity, galvanism, and magnetism, has 
led many to conclude that they were only a modification of the 
same subtle fluid, or that th^rincipal material t^iat occasioned 
the effet‘ts these agents procTufced, was variously mixed in close 
affinity with odicr Substances too ethcrial for us to detect. What 
I have already detailed seems to favour this conclusion. 

The most prevalent idea that has long existed respecting the 
theory of magnetismis, that the magnetic influence {iroeeeded 
from the north pole of the earth, and was ori^nated either from 
the abundance of magnetic and iron ore, that was likely to be 
found there, or from some fluid which unceasingly emanated 
from the north, similar to tlu; aurora borealis. And. latterly, 
the polarity of the needle has beer, referred to the magnetism 
of the whole earth, or to a law of nature.,4*milar in its simplici¬ 
ty to gravitation. The north * has, however,*bccn consi¬ 
dered the most imjHirtant of the two poles of the magnetic needle, 
and the north the great scat of magnetic attraction, even by the 
latest writers. I cannot perceive, however, that the grounds up¬ 
on which this hypothesis is framed are conclusive, or that they 
do not admit of as clear an cxplaiiatkm being gi veil of the chief 
phenomena of magnetism, by taking an impartial view, in some 
respects the revA’se of that which is generally maintained, at 
least in so far as regards tb*’ notion that *1110 northi pole is the 
chief magaixinc of magnetic attraction. 

M. Prevost and others, who ciniceivc'that the magnetic fluid 
is comfioscd of two distinct siibstances,«ono of which tends to the 
north, and the other to the south, suggest that tJie sun is most 
probably the, source of one of these substances; and I would 
humbly propose, but with the utmost deference to those who 
ai'e more able to judge, whetber we may not reasonably enter¬ 
tain the idea, that the sun is the chief source of magnetism ? 
If we take into consideration both the facts already alluded to, 
^alid also take a combined'glance at the facts already generally 
known, and explain them upon this principle; it appears muclt 
more clear and plauriblc than we w’ould at first be inclined to 
apprehend. 

• I use. lUc term North Tolu in the same sense as the J'reiidi HTitcrs, 
for the pole wiiich points U> the north. • 
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If we sttdply condor that the so#h pole of any m^et po^ 
scsscs as great a power of attraction and repulsion as its north 
hole that tlie compass needle diminishes in its variation as it ap¬ 
proaches the equinoctial line, au^ increases both in its annual 
and daily variation as it advancf^ towards the north poles and, 
after pasang a certain degree of latitude, te Hr ^wet oi ex- 
hibiuiig its polarity altogether; reasoning analogically, wcshould 
be led to a conclusion the opposite of that usually held. 

The fact, that the sun in the Arctic Regions produces a more 
visible and extensive variation in Uie magnetic needle than in 
the latitudes near the aiuator, seems to indicate, that the needle 
within the Arctic Circle is more free to move to any incidental 

impulse, than when near the Ton-id Zone; and we would na.- 
tiirally he inclined to eoncludc from this circumstance (m/id 
cmtradkCHie) tbaf^t. piwesscd near the Arctic Regions, hot i 
less polar attraction and less'*‘local, than when near the Equa- 

I’hc observations made by Captain Parr^ and his olficefs de¬ 
monstrate, tlmt the needUs in its diurnal variations, was indu- 
eiiced by the sun, and that the south pole of the raaguct was at- 
tractod to the sun; tlie 'omimum westcily variation ol the 
north pole of the needle having been observed to occur at l ort 
Eowen, between a. m. and V' p- m., and'the minimuni be- 
tween 8^’ i‘. m. and 2" a. m. ; and the diurnal vanation some- 

limes amounting to (>' and 7 , j , 

It was likewise discovered, that an increase oi magnetic in¬ 
tensity was exhibited frdm'tbc morning to the aftermxm, and a 
decrease from tlie afternoon to the morning Captain Pany 
farther obsert ed, that it appeared that the sun, and, as we 
had reason to believe, the relative |>osiUon of the sun and moon, 
with reference to the magnetic sphere, had a considerable influ¬ 
ence, both on the intensity and diurnal variat^pn, (or tie 

It therefore appears to me to be lici-haps as consonant to ge¬ 
neral observation, if not more so, to conclude, that when the 

. One cf Captal.. l'arr;:-« offirers. who was n-cqucally cmi.loyc.1 h. walcU- 

..,o tic movowcuu of ih. iiccillc at Port Bowee, mcalamcl to tor, llial be 

■ otecma a reoaij-vab'e Wlcxioi of the luvdle jast a' aun-ritc, 

111 t!ic 'a;^ W 
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compass needle ceases to a®, in the most northern * latitudes, it 
is b^aUsc the magnetic influence there is feeble and unequally 
supplied, and not because the needle is then placed over the 
very ^at of magnetism. that the cause of the needle’s 

pointing due north and south when near the Equator without, 
any diurnal variation is, because it is there always fully acted 
upon by tliat combination of light, heat and electricityj or the 
component parts of those Ixjclies, that may produce the mag¬ 
netic fluid ; and which are so abundantly and constantly gene¬ 
rated around the Torrid Zone 4 and which ever exist there more 
or icss^ in such force as to render the dinict diurnal influence of 
the sun coniparativciv inferior xljion the compass needle, and 
therefore incapable of producing uiach daily variation. 

It is evident that there must be an everlasting emanation of 
caloric, light and electricity from the Eij-Aitor, verging to the 
north and south poles of the earTh. And it is tfbvious, that 
whether they arc distinct bodies, or only states of bodic.s, that 
the sun is the great agent that produces these phenomena, or 
regulates their, movements. And, as this must create a conti. 
nual Jfood of light, beat and elecuicity, advancing in the direc¬ 
tion of the meridional lines ttj the rwrth and south, and pervad¬ 
ing the whole of the atmosphere and surface of the globe 4 and 
as tlic magnet is •attracted and repelled by tbese bodies, accord¬ 
ing to tlieir various modifV,''..ions, it is nf>L perliapi; unreasona- 
l)le to conclude that it is high]^ probable, that thii unceasing 
motion of those bodies from the ccntrafline oi' the earth to the 
poles, may bo the principal causd of itfoat of the phenomena tha< 
lire connected with the polarity of the magnetic needle. 

Tlie property which Mr Barlow’s plate j>os.sesses, of causing 
the needle to continue its action beyond the degree of latitude 
where it would otherwise cease to £ict, appears to me to be a Far¬ 
ther conflrqiation ol' this view of magnetism, as iron seems to rc- 
tairgalways more or less of the magnetic fluid, or something very 
analogous to H, and the rectifying plate will therefore for a time 
supply the deficiency at the poles of the eartli. 

If this view of this branch of niagnedj^m is correct, it wotdd 
not be difficult to conceive why amag^j/ /needle should a-ssunit' 
a position parallel to the magnetic,^' or nearly paralJI)! 

«o the true meridian of any part of tnc eafth, as it would, being 
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attracted the magnetic fluid, necessarily place itself parallel 
to the direction of the current of that fluid. 

But this will be still more easily comprehended if we attend 
to the manner in which magnctisii', is Communicated to a bar of 
steel; and we would observe that the general notion, that the 
poles of a magnet, when used in communicating Aiagnelisra to a 
bar of steel, produce their opixjsites, is nojt literally true, as ei¬ 
ther the North or the South Pole of the magnet produces al¬ 
ways both a North and Soutli Pole. And it depends entirely 
on what part of the l>ar, to be rendered magnetic, we first place 
the pole of the magnet, to determine where any of the poles sliall 
be. If, for example, w'c j)lace the south poles of two magnets 
upon the extremities c^f a bar of steel, and draw them tow'ards 
the centre of the bar, we render, by a repetition of this ope¬ 
ration, both the exttx-inities south {x>les, or similar to the poles 
used; and the two north poles will be found at the centre of the 
bar of steel; and a needle thus treated will stand east and 
wrest, or north and south. And as finy single pole of a uiaguet 
will coraniunicatc both a north and south pole to any bar of 
iron, the part of the bar it touches first being always a [x>le si¬ 
milar to itself; and the pari it is in rent act with last, being ne¬ 
cessarily of tlie opposite description; this seems unfavourable to 
the idea that there are two magnetic fluids. 

The magnetic flni,l simply seems to follow the first direction 
that is given to it along any piefc of steel; and which can only 
be changed by drawiiig'a magnet along it in an ojipositc direc¬ 
tion, as almost all our c(5mpass ncctlle.s are rendered magnetic 
by drawing the north and .south poles of two nmgnets from the 
centre of the needle to its extremities. Each of our compass 
nceiHes possess actually four pole.s; they have a north and south 
pole at their centre, and the same at their extremities. 

It is evident, therefore, that the magnetic flukl (pi* wliatevcr 
it may be), will run along a bar.of steel, in any way it is il^-eet- 
led. It will commence at Iwth the extreme points of the bar, 
and give out at the centre; or it will commence at the centre, 
and run ofl* by the extrcniitics; and the cuds of the same bar 
may made both nen’th polos; or they may be rendered Ijotli 
^uth.; or alternately north and south. 

If this theory of Magnetism be correct n|><m the whole, and 
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if w<e,finJ that the south p(|c always receives the magnetic fluid, 
and the north gives it out, it follows that it must necessarily 
point north and south, according to the direction of the current 
that moves it. * 

Upon this principle also, we would readily conceive why the 
needle dips wBcn rendered magnetic, as it will be disjx)sed to 
dip to the inclination, which the stream of the subtle bodies, al¬ 
ready alluded to, must assume in passing continually from the 
sun and central parallel line of the earth, to the north and soutli 
poles. 

The sun, indeed, in a clear atmosplicre, has a visible effect on 
the dip of the needle. And if W(f take a thin bar of steel, about 
the thickness of the iiuiin-s]>ring a watch, and two feet in 
length, and render it inagnciic, pj .d balance it on a line pivot, 
we can observe a slight variation f)cca&ionasTy in the dip of the 
needle, by a graduated scale, placed opposite one of its extre¬ 
mities, corres})onding to the clearness of the atmosphere and time 
of the day. 

Upon tlie same princijjlc also, the annual variation of the 
magnetic needle may be partly accounted for, by the radiating 
heat produced by the sun, and the (fther fluitls already mention¬ 
ed, being conducted in greater proportions for a course of years 
low'ards the western part t)f our hemisphere, from a combina¬ 
tion of causes no doubt, sii..liar lo those #hich sometimes pro¬ 
duce a scries of warm seasons ty jhe west., and sometimes to the 
cast of the world and perhaps this may be affected by the 
comparative progress of cultivation ifl the different nations of 
the earth. And this seems to coincide willi the accounts of our 
late navigators, who have (bund the ice more melted toward 
the west than toward the east of the North Pole. 

I should conceive it to be but a very imperfect method of 
determining the magnetic intensity at any place, to subject the 
neeme to vibration or torsion, as the state of the atmosphere, 
the infltience of the sun at different periods of the year, and at 
diftcrent times of the day, local attraction, the attraction of gra¬ 
vitation, and the law of the vibration of the pendulum, must all 
have their share in the calculation ; and all these may be modi¬ 
fied by circumstances not readily perceived. 
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On tiie Scmumifh of Solomon, pXv. xxx. S8. By-the ,Rev. 
Davip Scot, M. D. M. W, S. F. H. S.E. Oominunicated 
by the Author *. ' 

We are told in the 25th verse of the 30th chapter of the 
Proverbs of Solomon^ that there are four thinjif*^ little on the 
earth, but endowed with great wisdom; and in the 28th verse of 
tlic same chapter^ wo learn that tlte last of these -four things is 
called semamith, which lays hold with its bands, and is in kings"' 
palaces. 

As no other mstanco of this wwd scmmnUh occurs in the He¬ 
brew Bible, several absurd interpretations of it have been given 
by the Jewish doctors. All these wc shall not spmd time in 
considering, but only notice two of the least objectionable, in 
addition to the coinihonly jcceived interpretation. 

The first'of these makes the semavnih a swallow, but for no 
other reason, which we can conceive, than a similarity of sound 
in dWMm////, the Chaldee name for that bird. There may be 
cases, in which the meaning of a word may bo learned from an¬ 
other, resembling it in soiuul; but in others, such a resemblance 
will lead into gross mistakes. 

The swallow, to be sure, builds its nest in the windows, and 
sometimes the chimneys of our houses, and they may do so in 
Palestine; but such a^^fact woulc^ not W'^arranl tlie declaration, that 
they lay hold with their handsijrfind are in kings' palaces, as it 
would be grossly absurd tojialk in that manner of any winged 
animal. * . 

I’lie other interpretation referred to makes the Hcmamith an 
ajK.*, which is a very shrewd animal, occasionally a favourite of' 
princes, and also furnished with two fore-legs, with which it can 
seize objects, which, in a loose way of spealcing, may be called 
hamls. • 

An a]>c, perhaps, may not be thought too large for being 
, called a little thing on the earth ; and most will agree that it 
may excite attention, if not wonder,*by.its tricks; but it docs 
not go into palaces, unless hy constraint. These must be desert¬ 
ed, before if choo:ie them for its ordinary rcsideiyce." 

« ' - 

* Head before the WynurUn fful^wal Jlistory Society 7tli v^pril ftJ37. 
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To avoid these incongruities, lecoursc ha^ been had to the 
spider, and certainly tliis insect can quote a host of names in its 
favour. With a surj>rising‘uniformity, its cause has been sup¬ 
ported by Xicvi, Elias, and Kj^nchi araotig the Jews; by Santes, 
Arias, Mercer, Munlstci’, Castaiio, Junius and Tremcllus among 
Christians: iif short by the English, Italian, and G-eneva trans¬ 
lators. 

That the spider is found in kings’ palaces as well as in the 
houses of meaner men, is unquestioned. The species ol' spiders 
arc numerous, and one of these has the peculiar attribute of the 
house spider. 

This sjiccics of spjMer, however, is oftener in a cottage tlian 
a palace, because there is less tolerance for such an insect in 
those buildings uhere tlierois scrubbing and sweeping. 

In neglected forsaken apartment^ contaiilfng useless or forgot¬ 
ten lumber, they ore most ready to take up their abode. 

But grifnting that palaces M'ere not kept so neat and dean in 
ancient as in modern times, or that in warm climates it is more 
difficult to free buildings even of the belter sort from insects, 
yet, wc apprehend, that the .spider, .which i.s larger of size in 
warmer climates, and multiplic.«: faster, will neither be a welcome 
nor a frequent guest in kings’ palaces. It will oftener obtain aii 
entrance into mean houses. It is cncouragofl by the careless¬ 
ness which prevails among the inmates, br the tpiittness wliich 
reigns through the apartments.* •In this manner, at least, Plau¬ 
tus, in the JvJalarm, talks of the dwelling of poor Euclio : 

.“ nlliil cst quosti thribiis. 

Ita iiianik^ sunt oppletae et aruniia.” 

Nay, when spiders abounded aliout one’s house or furniture, 
the circum.staiice was deemed a sign of poverty ; thus, Afranius, 
quoted by Festus, 

f “ Tamqae arcula tua plena eat araneartim 
.In llicso terms Catullus excuses the meanness of an entertain- 
mci'it to a friend, 

“ Tux Catulli plenus est sai-culus aranoanixu 
And old Hesiod exhorts, in the 4T4th line his works and days, 

“i You must drive away spiders froni your vessels,” t, f. banish 
poverty from your liou.ses. 




• Rev. Dr Scott on the Sen^mith of Solomon. 

These quotations seem to show, jfiat, according to tlie expe¬ 
rience of mankincl, spiders are rather found in the cottages of 
the poor than in the palaces of kings ; 1ml quite the reverse is 
the testimony of Solomon, who Jj^td seen so much of life, and 
thought so much of nature, if his ordinary interpreters, liave 
done him justice. * 

The scnumiih^ which is commonly interpreted the spider, is 
.said to take hold w'ilh its hands, while in kings' palaces. .The 
iiouse, as well as many other .spiders, has C'iglit legs, and, fro)n 
the stnictuvc of the.se, it can rao\o along the under surhiees of 
the planks and rafters of a house, like the eoniinon fly, and se¬ 
veral animals of the lizard tribe. 

Now, the legs with which this operation is carried (>n, have 
sometimes been called lingers. They are so culled in the l-’rog.s, 
a comedy of ArislopTthnes, and i n the Gtli book of Ovid’s Mela- 
morphoscs. 'These are the words of the latter : 

“ In latere exiles piu erviribus li.vrcut." 

Even when these arc called fingers, the langiiage i.-, liighly fi¬ 
gurative ; but the figure woulil border on abuirdhy, if it made 
the row of feet on eacli side a hand, to which it luis tiol the least 
resemblance. Indeed, we cTo not neoJh'ct a passage in any au¬ 
thor, in which hands are assigned to the spklcr,^though we recol¬ 
lect one in which there is a direct assertion to the eonti’arj. 
The spider ‘itself spcalts, 

“ Nulla uiihi iriaij,us cst, ficflibu!. lamcn uiriula fiiiiit.” 

Among the feet with which, according to this assertion, It per¬ 
forms every thing, the two feeler;, may be included. '.I’liese are 
not organ.s by which it iitoves, but sometimes assistants when it 
seizes its prey with its teeth. Wc do not know flow poets or 
orators would describe this action; but if they should say tliat 
it lays hold with its hands, the language would neither be very 
obvious nor very intelligible. • 

If, however, laying hold w'ith the liand.s is to be yiewj.*d^ » 
figurative description of the spider’s spinning its thread, and 
weaving its web, these actions arc seen with far more advantage 
in the country than in a palace. lu a misty morning during 
sv.ramer, the webs of the field spider g.ro luiug from twig to 
twig, among the.surrgunding thorn hedges and whin bushes, as 
far as the eye can reach; but chough admiration may be thus 
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awakened at the thought |f‘ the industry as Avell as'ihe numbers 
of this insect, yet the chiUing'recollection is apt to steal on, tliat 
all these webs are instruments of destruction, snares for catching 
as prey, those little unfortunate beings w'ho happen to be en¬ 
tangled. 

These openations of the field-spider have l>ceh beautifully il¬ 
lustrated by the Abbe Phiche, in awor];^- once very popular, but 
now little read, entitled, Spectacle dc la Nature,’ or Nature 
Displayed. 

But whatever occasion lhe.se operations of the field spider may 
give to ornamented description, they nothing to do with 
the proceedings of the sx'mainWi,*a^ mentioned by the wise king 
of Israel; and, tbereforc, that his account may be consistent, we 
are forced to look about lor .soue* other animal. 

To the lovers of truth, we will be justifK'd in so doing, after 
they understand that the semm^wt is not the ordinkry nan)e of 
the spider in llie Hebrew language. This is ocuhish, which has 
become ocuhim in Chaldee, and unhtbua in Arabic, both of 
which .signify a s[)idcr. 

In the Hebrew Bible, there are two. passages in which the 
spider, nnder tlie name of ocuhish, is«mentioncd. One of these 
is in dob viii. 14, “ The hypocrite’s hope shall be cut off, and 
his tinist shall bc a spider’s house or web.” The other is in 
Isaiah lix, and 5, “ they hatch epckatricc^eggs, antk weave the 
spider’s web.” In these passages^ every one sees that the pro- 
[)cr work of the spider is noticed. * 

We allow that this insect, or afiy'other thing, may have two 
names, provided that the one recall some idea which is not sug¬ 
gested by the other ; and we would not object to sema^nith, as 
the name of the spider, more than to oeubish, if the accounts 
accompanying the u.se of the former, corresponded as well witli 
,dho habits of the insect, as they do when the latter is usetl. 

From the want of this correspondence, several ancient as well 
as' m<)3e»n interpreters have been persuaded, tliat tUe animal 
denoted by semmmth belongs to the lizard, and not the insect 
tribe. The Septuagint translators, wht) are more ancient than 
any other, and whose authority is entitled to high regaril, have 

rendei’ed'«e»««»nii5A by the term calahoics, which Hc-sychius the * 

* ' ^ 
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lexicographer declares to Ik* a certai^ fish or a lizard, lyPue Tfsieft. 

K»i e-xv^tf. 

As lizards are not unlike fishes in shape, and scirao of them 
live in water as well as on land, that expositor was to be excused, 
who contended that Solomon meant a fisli by .femamith^^ though 
it required no great reach of thought to discoverer that fishes are 
not the residents of aging’s palace, however they may inhabit 
diis ponds. 

The. ralahoicfi of the Sep< iiagint is rendered stellio by tlie 
Vulgate interpreter; and many lizards may be called steUioma^ 
because of ihe variegations in the colour of the skin, peculiarly 
brilliant in warm countries. 'lienee, Ovid says of the Hcllio, 

. aptiiinque colon 

Ncmien liabft, variis ftLellalus corpoi’u guLti-i.” 


This rendering «?f the ficmamWi by the Scpluaglnt and Vul¬ 
gate is supported by the Sy'rfic, Chiildc-e and Samaritan trans¬ 
lators. TJ>e term which each employs signifies sfcUh, or a 
spoiled lizard, 

Rociiart, in his Hicrozoicon, says, tliat there arf‘ two s[)ccic* 
oY siclfit ), ihe one jkmsojjous and the oIIkm* Jiar'iilcss; but doubts 
W'liich was nieant by the iicmaimth. If it he the stcUto reputed 
p{>jsonous, sem with a .sumteh, which is convertible with sin^ 
ac(;«rding tc» some, will signily poison, and of^ course the A-nriOn 
‘ mith will l)e the jiokonous lizard. Others, however, pronounce 
fihemam'dh. and bring- it from a \erb, which signifies to stun or 
stiipify i and they ihiftk this lizard is so called, because it stuns 


or stupilies the seorpi<«i,*to which it is said to be a determined 
ami terrible ('nemv. So Galen, Do Theriaca ad Pisoncni, as- 


.-'erts, that “ the stdlio, as sooi; as seen by scorpions, stuns, and 
so destroys them;'” and rElian ami Isidore, Sec. iigrec with Ga¬ 
len in ascribing to the stcUio this power over the scorpion. 

Rut what is still more Ui our purpose, in proving the sema- 
vuth to be a skllto, is this sentence of the Talmiitl', treatise on 
the Sabbath, chap. 8 . “ TIk; terror of the scmmmth is/upon Uio 
scorpion,*’ a sentence which cannot be predicated of any spider, 
however formidable. I'lvery spider has no other w'ay of catch¬ 
ing its prey, but by entangling it in its web; and the scorpion 
must have a far stronger and fiercer.creature to deal with, when 
it is aliSost deprived of sense and Ufei at its very sight. 
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Now, if the, semmnith bt|a hzurd reputed pojsonotjs, Bov;hart 
informs us, that the Arabs have a Jizard to which they give tlie 
name of mmahras^ siguliying a sjx)ttod h:«ard, or I lie li/ard 
which has spots like a Icixt, and to wJuch the scmamiih», if ac¬ 
counted phsonoLis, m<ay answet 

If, howevcii. the semaviiih be tl»e stdtht accounted harmless, 
Bochart thinks it may be tlic we^igv, >^hich is less in swe than 
the samabras, and so far suits the account which Solomon gives 
of the semamith, that it is a thing little upon the earth. 

if 

B\it whether the scmaniitk he the. saniabraa or u'c^Lgu, as Bo¬ 
chart has endcavonrei! to establish, lizards are most abundant 
in,warm and dry countries; aiid af. Arabia docs not yield to any 
country in these respects, it liia}' be calh'c! the land of lizards. 
They are present wliorcvci- a tent ’ pitclied or a house is rear¬ 
ed. The Arabs, who are continually itjfestetUvitli their presonce, 
have a name for every species; ^(k 1 we beiiexe, that*, in no lan¬ 
guage spoken on the fact* of llic globe, is tlic ntnnenclafure of 
tins tribe of animals more perfect than, in Arabia. 

With or without rca^on, this creature is detested by the Arabs, 
as it was by the Greeks and Bcan.in'., Jahlits, the son of Cluancr, 
asserting, that the man wlu) killetl \{)i)^tcirtoncs., would be dearer 
to him than he who redeemed 100 slaves; and Antonins Ijibe- 
rales, that they vvtre abhorred by gods and men, and that, he 
that slew one of them, did a lost aeccptabk* serv«‘e W Geres. 

All lizards, into w'liate\er divisions, aldlimuSy gcc/tos, igiia- 
WZ.V, &c. they ina}’ he. marshfdicd, have four feet. The hind, 
but especially the fore feet, very •much rcsembh* the arms and 
hands of a man. Whoev er has seen any of the lizard tribe, 
will be insumtly struck with tiiis resemblance ; and on this ac¬ 
count, all the individuals of the tribe, which are very numerous, 
have been properly and strictly called Lacertw^ that is, creatures 
with arms or hands. 

8u]mosiyg*t,he spinannih of Solomon a lizard, it i.s vnp.st con- 
.sistcnliy caid to take hold with its arms or hands, in moving 
from one pitic<! to another, that it may catch flics, which are its 
ordinary food, elude the pursuit of its enemies, when it move.s 
along yilaces which they cannot- reach, or secure its safety, if its 
back be undermost. In these resjpects it*was natural for iiUn* 

■ - * .0 2 ■ 
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to admire its dexterity, and declare lliat it discovered great xvis- 
dom, though it was' little on the earth. ’ 

Indeed, every reflecting person would he filled with' amaze¬ 
ment, when he beheld this little animal creeping up the avails, 
or along the ceiling of a house, grasping, as it would seem, the 
inequalities of the linfl)er, and roughnesses of .^c stones, that 
its fall might be prevented, and its journey, perilous, at least, 
if not impossible to other creatures, accomplished. 

Titc animal, which pc-rfoftns such feats oi’ daring and* skill, 
loves to Trequeut houses of every name, new houses as well as 
old, palaces as well as cottages. Aristotle says, that it dwells in 
stables; Antonins Libcralis, tfcat it is found near common shores; 
Pliny, that it resides in slaughter-houses, w'indows, caverns and 
tombs ; Arnobius, that it nestles in the cavities of statues; and 
Mathiolus, that it kxlgcs in the holes of walls near the ground. 
"With great propriety, tlienT^h has been called the house-lizard, 
by Porphyry, as quoted by Eusebius, by Snidas, by the Ety¬ 
mologist, and l^liavoriiius, among the Greeks: and by Alliasim, 
an Arabian physician of Pagdat. 

Aristophanes, Dioscorides, and Avicenna declare, that this li¬ 
zard fastens itself by its l^auds to the roofs of bouses, but some¬ 
times losing its hold, drops down among the dishes on .a table, 
and poisons the liquor of the cups, if it Iwipjiens to touch it. 
"Those mg.y believe .this account who can, but our faith is not 
strong enough to credit what BustamcnVmus of Complutiun as¬ 
serts, that, wlicn, by*home accident, tliesc animals have been 
mingled with the food, tJiey Ikivc poisoned whole nations. Many 
arc the reihedios prescribed against iliese poisonous results by 
/Etius, Paul us vEgineta, and Avicenna, but whether they be 
dictated by knowledge or error, is another matter. 

That lizards of all kinds are very numerous in Syria, these 
words of Bi’uce demonstrate: “ I am positive that I can .say 
without 'exaggeration, that the number, I saw one day in the 
great court of the Temple of the Sun at Balbec, amounted to 
many thousands. The ground, the walls and the stones were 
covered wiih them; and the various eoloqrs of which they con¬ 
sisted, made a very extraordinary appearance, glittering in the 
stm, in which they lay sleeping and basking.'’ 
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Whli>re are so numerous, there must he many species; 

and, after all that lias been done to clear up differences, consi¬ 
derable confusion must still remain, two or more species being 
described as one, while the same name is given to two or more 
species. ^ ‘ 

While we acknowledge our obligations to Bochart for the 
chief materials of this ossa}’’, avc regret that wc have not bad the 
power of jx rusing Sehcuchzer, who has treated at great length 
the natural history of the Bible; and we have not read or beard 
of any, who has attempted to point out the kind of lizard which 
corresponds with the HcrnarnHh Solomon. 

Cijvicr‘’s S'iclUo of the L.evant may be mentioned, the synonyms 
ol which are the Siellio laverta of LiinucuH, the Ko^-.ordifos of 
the modern Greeks; though not \\n^‘llard^m of the Arabians, 
if wc mistake not, which ralbm*‘answers to what js called the 
land crocodile. It is this SM’Uio of the Devanl, whicli is often 
killed by the Mahometans, for mocking them, as they suppose, 
by lowering its head, when they say their prayers. 

Or Soloinorfs semmnUh ma) be the GnJeo dcs miiro^ia of 
Cuvier, the synonyms of which are the Gecko of Hasselquisl, 
the GeeJeo lobntU.s of Gcoffroy, the Lacrrta JImscIquigia of 
Schneider. Ii ii^vory frequent in the houses of all those coun¬ 
tries, bordering on tlic Mediterranean to the cast and south. At 
(^airo, it is called Jho:i or father of the leper, tccaiisc it is 

supposed to communicate the ICjJrosy to those who eat the food 
which it has touched w’ith its feej;. • AVhen it creeps over a per¬ 
son’s liarid, the skin inflames ;*more, jierhaps, says Cuvier, from 
the delicate sliarpness of its nails, than the deleterious matter 
which it communicates. 

We know not whether the Ltucerta ocellata, as it has been 
called by some, be different from the lizards ju.st mentioned. It 
is about a sjian long : tlic feet are short, anil five-tix'd in gene¬ 
ral : "Thp colour is greenish-gi cy, with brown spots or disk.s. It 
is a native of Dgypt, '^ve presume also of Palestine, and frequents 
houses. 

Upon the'whole, both authority and iirobability favour the 
idea, that the somamlth of Solomon is a house lizard, and not«. 
house spider; though at present we are unable to say which spe¬ 
cies of house lizard has a preferable claim to every other. 
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mats. 


An a letter from Dr Samuel S. MitchilJ of Now York terPro^ 
fessoj' A. P. Do Candolle of Geneva, in Siilinian’s Journal, 
March 18/27, there are some interesting observajfcions stated with 
regard to vegetable substances growing on the bodies of living 
animals. 

His attention w'as called to these curious appearances in the 
year 1808, Avhen W. A. i5uri’"ellj Esq. brought him, from his 
owm plantation in \ irginia, the larva of an insect, upon which a 
vegetable had fixed itself, and grown to a considerable size. 
From its appearance', he was induced to consider it as belonging 
to the specier; t»f /Are,'whose grub is destructive at times 

' to the roots of grass, in meadows and pastures. The vegetable 
was single, and, although somewhat injured, yet the lower part 
t)f the stem and the point of atlficluwcnt, were very distinct. 

Some years afterwards, another vegetating insect was present¬ 
ed lo him by Dr W. M. Ross, wlio obt.dried it in Jamaica, du¬ 
ring his residence there. It was a full grow n Sphynx, whose 
whole body had been covered wdth a vegetable crop, issuing 
thick from the thorax and abdomen. 

Another Sphynx, similarly covered with vegetables, was sub 
sequenlly shewn him b^ Dr Rieard Maddiuna, wfio brought 
/ it from Guadaloiipe. ^ • .. 

This gentleman also gave hinl several vegetating wasps, pro¬ 
cured by himself in tlie same place. On the 16th June 1823, 
while on a hotauisiing excursion at Ray Maliaut in the above 
island, he saw lying on the gmund a wasp’s nest, which had 
fallen from a branch of Laums persca. 8ome of the animals 
were fiitthig about over the cells, and, by the sofflicss of their 
wrings, and tlie faiijtiie.'<s of their colours, were vxisily known to 
have been h.aicbcd but n short time. ’Many others were lying 
dead on the ground. : On examining'' these, he irislantly percei¬ 
ved vegetables proceeding from their bodies, and this uniformly 
dVom the anterior part of the stcrnuni or thorax.. Some of, the 
’cells still contained-young wasps hi the larv.a state, and w|i,iplr 
.had, not reached, the last stage of theii molamorphosis. Ho 



On Vegetable Substandes gr&i&ing mi Uving Animals. 30 

drew them from their cells, and satisfied himself that th^re was 
an jiieijjient vegetation, and moreover that its progress had kept 
pace with the growth of the chrysalis. It was remarked, that 
rarely or never was there more than one vegetable cal a single 
wasp. ... . - . 

He then satisfied himself why the vegetable paraate was si¬ 
tuated on the fore-part of the body. Botanists have, pronounced 
this production to be a species of SpluEria, belonging to tlie na¬ 
tural <M-dcr of Fungi. Upon the supposition that it is propa¬ 
gated by seeds in the ordinary mode, these seeds w'ould natu¬ 
rally alight upon the most exi)osed part uf the unhatched insect 
that was accommodated for their reception. This would of 
course be near the head- Being fixed there, it would increase 
with the enlargement of the animal, and drawing nourishment 
from its body, would continue; grow even after it had attain¬ 
ed its last and perfect state, until the Spimria had destroyed 
the life of the %vasp. 

The mind becomes reconciled to the idea of a vegetable sus- ^ 
taining itself upon a living ainu;;d, by considering the history of 
the Ichneununi, an iiisect oi‘ the Hymenopterous order. It is 
called pupivorous, on account of ftie voracity with which its 
larvae devour the larva?, chrysalids, and even eggs of other in¬ 
sects, inore especially those of the I^epidopterous order. Some 
of them penetrate the bodies of their prey* and, with their num¬ 
berless brood, slowly consume^ aand at last kill them; while 
others, the Ophions, arc attached t<^i the skin of the larva by, the 
footstalk of a cocoon, through which *thcir iieads pierce the in¬ 
ternal parts, while their tails remain in their own inclosures. 
This operation frequently continues until the large invaded larva 
completes its cocoon, when it dies consumed and exhausted. 
After this, the family ol’ ichneumons come forth, first bursting 
their own cpcoons, and then that of their prey. It is also stated 
as a'lhct, that one species of Ichneumon sometimes destroys the 
larvae of another sfxicies of the same genus. These occurrences 
furnish strong and instructive analogies. ■ 

Here w.e find that the living bodies of caterpillars and their 
chrysalids, arc the habitations and nurseries of otlicr insects, the 
Creator having arrayed one tribe against another, apparent!v 
for the purpose, among others, pf putting a limit to their own 
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excessive multiplication. There seems also to be another chcclc , 
upon-their inordinate increase. The fungous tribes df 
tables are in various instances’the destroyers of the insect f ace. 
T^icir germs or seeds, conveyed by the winds or otherwise to the 
'surftiicc of these creatures, lind them ito be. situations fit for their 
adhesion. ® 

If it now may be considered as certain, continues Dr Mitchill, 
tliat a vegetable may grow upon the larva or chrysalis of a wasp, 
and continue to increase until they change into the complete ^r 
imago state, and after, why may not the like happen to the larva 
and chrysalis ot‘ the Sphynx and Mclolontha t The presump¬ 
tion is strong, that the seeds were scattered on tlie back and 
sides of the larvm, exposed everywhere to their influence, and 
not incased and protected like the young wasps.. ^V hence it 
might be inferred they would germinate and enlarge until after 
the beginning of the fnurtli metamorphosis, wlu n they would 
probably overcome their supporter. 

Dr Maddiana, however, thinks, lhal, in some in.stances, the ve¬ 
getation commences only after life lias ceased. l)r Mitchill 
continues to adduce instances of vegetable substances issuing from 
the bodies of insects; and in conclusion draws the following in¬ 
ferences; 1. That this kind of vegetation is not confined to a 
single species of insect, but obtains in several, viz. the Wasp, 
Sphynx ami Melolodtba, there being also reason to suppose that, 
it extends to other.s ; 2. ThatptJie bodies of insects nourish more 
tijan one .species of vegetable, as the SphaTi.a, Clavaria, and pro¬ 
bably others not yet investigated : 3. That a })ai‘t, at least, of 
this order of parasitical vegetables, begin their work of annoy¬ 
ance, like the Jarvm of the ichneumon, in the body of the living 
insect, and continue it until the creature is killed by its destruc¬ 
tive inroads: 4«. That these mixed associations of vegetable with 
animal matter, are not prone to rapid putrefaction^^ but remain 
long enough to be collected by naturalists, and become Jibe ob¬ 
jects ()f scientific Inquiry. 

The chief or leading fact intended to be established, is the 
derivation of nourishnjent by the vegetable from the Ivmng 
uninfiih which tlic Doctor thinks may be rendered more admis¬ 
sible, when we reflect that the bodies .of dead animals -support^? 
yegetdtion, ih the foVm of maiiurc and ot^herwisc, and that raany^ 
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Ofi'ilie relative Proportions of certain parts of the Eye of the 

' Fietus^ f ompai'cd tcHh the same parts of the pefectly 
vchvped Eye. By Professor Carus. 

T'iie remark has already been made by some anatomists aod 
physiologists, tljat the human eye, as well as all the organs, runs 
through a series of degrees of development, in which its analogy 
with the eye of animals is so much the greater, the nearer it is 
to its first formation. The oh)(‘ct of Professor Cams, in his 
memoir, is to follow out tins proposition in^some df its details. 
The following arc among ihe'myst interesting results of his in¬ 
vestigation, . 

The eye of man, compared with that of animals, presents the 
most extended retina, in proportion to the size of the eye-ball 
(consult Sommering’s Plates, De Oculoruin hominis animee- 
limn^ie. scctione hork:ontuli^ Gutting. 1818). The vitreous 
body of the human eye is the largest of all, compared with 
the bulk of the crystalline humour : the portion of the eye-ball 
which covers the transpnrent ^jornea, and which allows the iris 
and pupil to appear, is smaller in proportion to tlie'part which 
the sclerotic covers; and this •proportion is modified only in 
birds, especially the birds of prejv,.iu which the extraordinary 
breadth of the ciliary processes puts limits to the extension of 
the retina, which is kept at a distance from the edge of the cor- 
m^a. In the eye of animals, also, the sclerotic scarcely appears 
under the palpebrac, while a considerable portion of it is visible 
in the human eve. 

It is cqiuilly observed, in the different forms of the latter, 
that Site relation of the extent of the'iris and'pupil, to the sur¬ 
face of the visible portion of the sclerotic, is not always the same, 
jn children, the iris and pupil have a greater proportional ex- 
' tent, exhibiting an analogy with the eye of animals; and in 
./adults-a Targe iris with its pupil, seems to us rather to be the 
expression bf physical power, while an eye jn which the contrary 
takes place, and in which the sclerotic coat shews itself to a great 
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extent,' expresses ratlier something spiritual or celcstiaC The 
pious painters of the old Italian and German schools had a cle^ 
idea of this proportion, and in, their ref>resentations of eyes of vir¬ 
gin^ angels, Christ, and saints, it may be.seen that the pupil and 
iris arc smaller in relation to the sclerotic, than ^hey are in well 
formed ordinary eyes. From this it may be presumed, tlrat the 
eye of the foetus will ccjually present modifications in the pro¬ 
portion of the parts of which it is composed. The resultswhicli 
M. Carus has obtaiiKtl, in consequence of accurate measure¬ 
ments, are the following: 
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It is seen from this, that tK?proportion of the breadth of the 
iris to that of the globe of the eye, as well as that of the iris to 
the axis of the eye-ball, increases with ago. The following is 
another tabic, which presents some ])oints of comparison with 
the eye of animals : 


llelations of the breadth 
Aninuil. of the to that of the 

globe of the eye. 

Pihe^, . ■ 

Crocodile, d.O : 7.5 := 1 : 

Golden eagle, 7.5 : 16.0 = 1 : 3^^ 
Chamois, . 10.5:14.0 =: 1 


Relation of the bneadtii. 
of the iris to tlie axis 
of the globe of the eye. 

8.5 : 8.5* = 1 : 1 
5.0: 6.5=:J^li;; 

7.5 : 14.6 = l .aii 
10.5 :18,8 = 1: IjV. 


^ There, results from all this, that tlic eye of the fcptus only as.. 
Slimes by degrees the proportions that obtain in the eye of the ‘ 
hdulu and. that the smallness of*the.iris, in pro|)ortion to the 
* llOirlicl, K»oii luelus, 
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diameter as well as to tlie axis of Uie ball of the eye, is one of tlie 
cliaxacters by which the fully developed, jhuman eye is distingxiishr 
cd, both from the eye of the fcctus,' and from that of animals. 

On the IrritaJMUy of the Sti^nu, and on the origin and nature 
certain parts of the Frmtificatio^L in Prnus iMrix. By 
Mr David Dox, I/ibr. L. S., Member of the Imperial Aca¬ 
demy Natura? Cuviosorum, of tlio Royal Botanical Society of 
Katisbon, and of the Wernerian Society of Edinburgh, &c. 
(Communicated by the Authof). 

It is a well known fact, that certain plants themselves, but 
more generally particular organs, are endowed with a species of 
irritability analogous to that obSlTvabic in the animal kingdom 
While engaged iii examining the lemale flowers of the common 
Larch, during the last spring, in order to satisfy myself respect¬ 
ing the real nature of the stigma, 1 was much surprised by the 
remarkalflc dtgrec of irritability observable in that organ, a cir¬ 
cumstance which I am not aware had ever been bt^fbre noticed. 
That the ciicullate pnjccsscs at the base of the ovarig are the 
true stigmata, is^i point so fully established, as to render tin- 
necessary any additional tacts in its support. To.regard the 
ovaria as naked ovula, and that Jinpiegnaiiou tjikcs phicc by the 
pollen being immediately shed on their Surface, instead of being 
conveyed by means of an organ arkalogons to the stigma of otlier 
plants, are opinions by far too paradoxical to admit of belief. 
These ciicullate processes, when fully mature for the reception 
of the pollen, expand, and theii- inner surface is then clothed witli. 
innumerable minute papillae. I took a branch bearing iinimpreg- 
nated female flowers, and liaving dusted them with the pollen 
from the rJ^c male catkins of another branch, I found on exa¬ 
mination the cuculktc stigmata completely filled with the pol¬ 
len, and I could readily perceive the sides of the female organ 
contrant gradually, until they finally became completely collapsi'd. 
The {Killen in Conifera being composed of minute vesicles filled 
with a prolific^ fluid, the aillapsing of the sides of the stigmata 
is evidently for the purpose of pressing out* the contents of thc.si' 

vesicles, and forcing the fluul through the narrow duri on to the 

1 ‘ ♦ 
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oviilum.,. Wbcii impregnation has taken place# the sides of thg 
stigma; again expand, and sopn after wither. In this state^ the 
stigma is seen filled with tlie empty cells of pollen. If a branch 
with female catkins is separated from the tree before impregna¬ 
tion has taken place, it is surprising how long thg stigmata will 
remain expanded and in a perfect state. This circuitistancc has 
been also remarked in the female organs of other plants. That 
the amentum of Pinus is nothing more than a modified branch, 
is well exemplified in^he larch, w'here a compaiison between an 
expanding bud and the female catkin is at once convhicitig- 
Tlic bractea?, which in the lar^h are persistent, being regarded 
as altered leaves, the flowers are, therefore, truly axillaryi and 
their situation may be eomjiared to those of Iliiypuris. The 
fleshy scales, which^afterwards compose the cone, are analogous 
to the nectai'iura of Salicv, &c*; and one of their uses, namely, 
the nourishing the early stage of the ovarium, as the albumen 
does the embryo, is precisely similar. The ovaria at first are 
firmly attached to the upper surface of the scales; but on their 
increasing in size, they by degrees lose the conncclion, till at 
length, in the ripe state, they become perfectly free. These 
scales, in the early state, are fleshy and orbicular, conjposed of 
a cellular substance, having neither veins nor, nerves traversing 
them ; their upper side is convex, and underneath flat, witli an 
jicute, slightly fringed margin; the whole surface is pruinose : 
in the young state succulentj* &iid gradually increasing in size, 
they finally constitute the cone, becoming then dry, coriaceous, 
or woody. . In this state, from tlreir arrangement and structure, 
they admirably serve to protect the seeds from tlic destructive 
effects of the severe weather lo which in winter they would 
otherwise become exposed; and we cannot but admire the wise 
provision of Nature in this instance, which has given to the^ 
natives of cold regions the means of protecting^ their seeds 
through the winter, i|nti] finally matured in the wamn ’wather 
of the following spring. In judging of the origin and analogies 
of the stamina in Comfi^rm^ instead of, looking for the resem¬ 
blance in the leaves, we must begin by comparing them with 
|he br^icteic of the female catkin, whicJi we Have already shewn 
to be modified leaves; and it therefore follows, as a deduction,, 
that they; are both modifications.of the same organ, namely of 
the leaf. » ' 
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on the Domestication o/^ Mamidjferous. AnimuUi with 
' some introductory comiderations on the various states in 


which we may study their actions. By M. Fekdkuick 


Cdvieb'. Continued from former Volume, p. 318. 


our means of good treatment are various, and as the effect 
of each of them differs, according to the different nature of the 
animals..hh which they arc made to act; the choice of them 
is far from being a matter of indifference, and they require to 
he accurately appropriated to the object in view. 

To satisfy the natural wants <of animals would he a means 
which eventually might bring alwait tiieir submission, especiaU)'^ 
if applied to very young animals The habit of constantly re¬ 
ceiving their food from our hand w’Ould fa*uiliarlse them, and 
render'them attached to us ; buf, unless the employment of this 
means were eontinuetl for a very long time, the bonds which it 
wouhl form w^ould bo feeble. The good which, in this manner, 
an animal would have received from us, w'ould have been pi*o- 
<‘ured by itself, had it j)ds,se.ssrii the power of acting conforma¬ 
bly to its natural disposition. It vviJiild also, perJiaps, return to 
its original independence, the moment we might wish to employ 
it in any service ? ftn- it would find, in this state, imu’e than an 
equivalent for all that it v. chived from us^ namely, ,thc faculty 
of giving itself up to all its imjpressions. To attach animals, 
therefoi'e, it w ould not probably he enough to satisfy their wants; 
more is necessary; and it is, in fat't, l)y increasing their wants, 
or by creating new ones, that* we attach tliem to us, and, s(» to 
speak, render the society ()f man nccess.ary to them, 

Ilunger is one of the most pow^erful of the means which ate 
at our disposal for captivating animals; and as the extent of a 
benefft is always in proportion to the necessity which is expe¬ 
rienced of It, the gratitude of the imiilial is so much the more 
intense, the more necessary the food which we give it has be¬ 
come to it. It is applicable to all the mummifera, without ex¬ 
ception ; and if, on the one hand, it may give rise to an affee-. 
tionate feeling, it produces, on the other, a physical debility, 
which re-acts upon the will to weaken it also. Itis.in this nmft- 
ner that the training of horses, which have passed their first 
■ years in a state of entire independence, usually commences. 
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After th('y kave « small quantity ««ly f>f food ib 

given to them, and at tong internals ; and tliis suffices to iami- 
li.irisc them to those who take care of them, and inspire a cer¬ 
tain dcgre^.t>f affection, which the latter may turn to their ad- 
vantage, hy increasing their authority* 

If,' to the influence of hunger, there be added that of a se¬ 
lected f<M)d, the jiower whieli the btaiefft possesses may be con¬ 
siderably increaswi; and this jjovver arrives at an as.'oTiisliing 
ptunt, when, by an artificia!, food, the taste of animals is much 
inort^ gratified than it would lav by a be ttea- food,'wjjich tuiture 
had destined .for tliein. In fact, it is prindpally by tncinj., ul 
real dainties, and ospeciaily s*ig.u-, that we manage those her¬ 
bivorous atiim.'ds, wliicb we see stibmiuing to tlie extraordinary 
exorcises of wliich our pttblie eireuses Mjmetitiies afford us i]\v 
opportunity of witiyyssing. 

This agreeable f(H>d acts iiumetliately upon the vviil of' tia 
animal. To obtain, by its means, the effect tlc.sired. hunger 
and physiced weakening a»v not jieces'.arc,, aral the at’hetiou 
which it cnhrtains for its keeper is altog-elher owing to the uI' m- 
suty which the animal cxjK*rienf es tlii^ p!<'asur<' «.lep<, tiu , 

upm .‘t natural want, and ^all the Last)res winch uninud,'. mey 
feel, have not, if J may be permilt s the cxuressitH). so scannal 
an origin. • 

There is^one wliicl|, we lia\e transformetl inicv a waul in some 
of our tloniesdc animals, which seems to be altogether artifi¬ 
cial, and ni>t to addrttsis itseft' to any particular sense: it i* 
tin pleasure bf being (;:iresst'd * 1 beli< ve that tliere is no 
wihl animal that does not ask caress(‘.s of the otlier individuals 


of its species. Even in our domestic animals, we see the young 
ones affected with joy on the apprtjach of tlteir mother, the tnale 
and the female glad to six> eaeJi other again; and individuals, 
wliicb have been accustomed to livy together, happy in being 
tmited after separation. 

But these ffjelings are never exprcssetl in a striking degree ; 
and it is hut in few instances that they are accompfmied w ith 
reciprcx-al caresses. .This kind of testimony, in wdiich the plea.- 
Kure received is doubled by that given, belongs, perhaps, exclu¬ 
sively. to man. It is from him ;iione that the animals have ac¬ 
quired tlic want; it i.s also for him alone that they experience 
it; with him onlv tluii thev satisfy it; attd as the feeling t)r 
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luiiiffcr Hi:iy arc|ui.i'c stivngtli when the foqd increaws the sen- 
siialiiy, in tlie saiiK* njaniK'r the influence of caresses may be ex¬ 
tended ’W’])f‘n they more |Mirticularly flatter the senses. U is 
thus linn tlio gentle sounds of the voice add 1o the emotions 
v'xeited l)y the touch, anti that these* tatter arc inertjased by 
toucliing tile, maiimiat*. 

All domestic animals are not, by any means, equally accessi¬ 
ble \o the itiflueiice of caivsses, as tltey are to the influence of 
food,•whenever they are }ircssed by hunger. The runiinantia 
i’n|)t\T.r to be Httic aficcled by them; the horse, on the contrary, 
r' om,-: to relish tliem in a very high ilegree, as do many of the 
(t.schydermalii also, and espot iaiiyi the eh*pliam, The cat is not- 
ndiflt'rent to them it might even be said tliat it sometimes 


seeks tlu;nt with n sort of fury ; liut it i*^ without' dispute in the 
tiog, that Llic|y piodiice the me .. marhed eilccis; and what de- 
.-erves attention, is, tint all the*speeic,s of the genus which I 
have liod an opportunity oi’ observing-, arc similarly aficclcd by 
them, 'riiero was <mce a slie wolf in the P.oval Menagerie, on 
n]:lch the caresses of the h-ind and voice jirodueod so powerful 
cjfeci, that she cenicd to e\o(M‘ien(:o asi ai'liial delirium, and 
joy Mas not le. vividly CApressed^by her f-rics than by Jier 
jisoljuu,-.. A jackal, iVoni Sonegal, was allectcd precisely in the 
-Muie mannet-, aiui n common flj\ u as so strongly agitated, that it 
became neee.sary (t-austeiu frtan all siteh t.,\}ircssion:’of kindness 
toward it, from a dread mI the disagreeable consequences that 
might follow. It i.s M<,*rthv <d'being rcimirked, that all the three 
animals were females. • " » 


I do not know wlK ther 1 niay put songs, or harnionioii.s nio- 
thilations of the volr-o, among th<i number of artificial wants by 
which the will of animafs is captivated. It is well known that 
the camel-lcaders make use of it to slacken or accelerate the pro¬ 
gress of the animals which they aniduct. But is'not this a mere 
sign with which the marcli of these animals is associated, as the 
sound oS the trumpet is vvith respect to horses, which are there¬ 
by apprised that the lists are clear, and that they are to be Jet 
loose ? 1 would be incfnietl to believe so, not knowing any fact 

that could afford a contrary idea; for what has been said of the 
power of music upon elephants, has been viewed with some pre» 
judices; at least, .so far as my own observation extends, I ani con- 
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vhieed that such' U tlic general impfessiouv It would be curious 
however, to enquire on what foundation this association res^ 
and srhnt relations exist between sound and the hearing of tntttn 
miferous isninmls, whose voice is so limited as to variatioit one 
harinony. 

It is not, however, sufficient that the memis o|i attachment al¬ 
ways precede the acts of docility which arc required; they mus. 
also succeed them. Constraint prudently employed does* not 
remain foreign to these arts; and it might be injurious if con¬ 
tinued too long, (''arcsses or dainties make this effect instantly 
cease; calmness and confidence are renewed, and quickly weak¬ 
en, if they do not t'fface, the traces of fear. 

As ."oou as confidence is obtained and familiarity cstablislied, 
as soon as, by good treatment, habit has rendered the society ot' 
meu indispensable the animal, our authority may Iw enforced, 
and we may employ eonbtraimii and apply chastisement. But 
our means of correction are limited; they are confined to blow-., 
accompanied witli precautions necesbary to prc\ cut the animal-, 
from escaping; and they produee but a bingh efiitt, which con¬ 
sists in transforming the feeling, whoso m mifcslution it is neces¬ 
sary to repress, into that of tear. From the association which 
residts, the first of these feelings is weaktmcf ^ and sometimes at 
length entirely destroyed, even in the bud. But the application 
of force ought never bo without liniits, for its excess produces 
two contrary effects, it either intimidates, or excites hatred. Fear, 
in fact, may be carried* to the point of disturbing all the other 
faculties. ^ naturally timid hoisc, imprudently corrected, and 
entirely absorbed by his fright, bo longer perceives even the 
gulf into which be precipitates himself with his rider; and the 
spaniel, so adapted by its intelligence to the chace, and so obe¬ 
dient to the voice of hi^master, is converted into an undecided, 
wild, or trembltog animal, when a severity without bounds has 
prerided over its education. With regard to rcsisfiance, it al¬ 
ways commences on the part of the animal, at the point where 
our authority passes beyond the limits which time and habit had 
imposed upon its oliediencc. These limits vary with respect to 
each s|>ecies, and to each individual ; and tlie moment they are 
passed, the instinct of preservation re-awakens, and at the same 
lime the will manifests itself witli all its force and independence. 
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IIow often do wc^see tkjinestic anhnali^jf %^thc dogifself, rfevolt 
^^mst bad treatment, and exercise th,e most cruel vengeance 
brf^idse who inflict it. The very iijdividuals, which we regard 
as" vkious, and which we name re^itive, are"' only essentially dis¬ 
tinguished from those which are possessed of mildness and docility, 
by more im|ierlous propensities^, which often, it is true, no means 
can captivate, but which, in many^ cases also, a more judicious 
ejiplicatiort of those commonly used might serve at le^t to 
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I shaU'iiot relate the nuineroiis cx.-imples of vengeance inflict¬ 
ed by domestic animals, and particularly by horses, upon those 
who had maltreated them ; tlie hjiiitred wl.Ich these animals have 
cheiished ttnvards their cruel masters, and the time during which 
it has l>ccn retained by them in all its original viok rice. Such 
example's are luimcrous and faminar ; and ahhoiigh they ought 
to have sho\vn tliat brutality is U means little calculated to ob¬ 
tain obedience, they have been ineffectual for this purpose, and 
animals are still treated by us as if we had nothing to subject in 
1 belli but their W'ill. I cannot, however, forbear mentioning one 
example which was exhibited by an elephant, and this less on 
account of its ru'eness among us, than from the peculiar charac¬ 
ters which accompanied it. 

'rhis animal waft entrusted, at the age of twa) or three years, 
to a young man who tot>k care of it, and who taugh; it various 
exercises, which he made it repeat for the amusement of the 
public. It rendered an entire obedience*to its ma.ster, and felt 
a lively affection for him. Not only* did it submit, without the 
smallest hesitation, to all his commands, but it was even unhap¬ 
py in bis absence ; it repelled the advances of every other per¬ 
son, and even seemed to eat with a kind of regret, when its food 
wasi presented to it by a strange hand. 

So long as this young man was under tlie eyes of his father, the 
propriej^tof the elephant, whether the influence of his family rei 
strained .him, or age had not yet developed his bad propensi¬ 
ties, he conducted himself with propiiety toward the animal en¬ 
trusted to his care; but wlieti the elephant came into the |)os- 
session of the royal menagerie, and the young man, who was 
taken into its service, was left to himself, things became changed? 
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He gave himself up to dissipation, and neglected his duties; he 
even went so far, in his moments of drunkenness, as to stdkc 
his eleji^ant. The latter, from being habitually cheerful, bc> 
came melancholy and taciturn, in so much as to be thought un¬ 
well. It still however obeyed, but no longer with that brisk¬ 
ness which shewed that all its exercises were regarded by it as 
amusements ; signs of impati^mcc were even sometimes manifest¬ 
ed, but they were immediately repressed. It was obvious tljat 
very diOerent feelings were combating within, but the situation 
so unfavourable to obedience to which this violent state reduced 
it, did not the less contribute to excite the discontent of its 
keeper. It was in vain that tlie most positive orders were given 
to tills young man never to strike his elephant, and that he was 
made to see that good treatment alone could restore the original 
docility ctf the animal. Mortified at having lost his authority 
over the elephant, and especially at not going through bis 
exercises with the same success as formerly, las irritation in¬ 
creased, and one day being more unreasonable than usual, 
he struck his animal v ith so mucli brutality, that the latter, 
goaded to the utmost, uttered such a cry of rage, that its terri¬ 
fied master, who had nc\K 2 r beftire heard it emit such a terrible 
roar, ran off precipitately; and it was well for him, for hence¬ 
forth the elephant would not so much as stiffer him to come 
near it; at the mer« sight of him it became furious, and all the 
means which wore afterwards^ ejtnploycd in order to inspire it with 
1 letter feelings, were ineffectual. Hatred supplied the place of 
love; indocility sucfceded* to obedience; and, as long as this 
animal lived, these two feelings predominated in it. 

Benefits on our part arc therefore indispensable to bring ani¬ 
mals to obedience. As we arc not of their species, they do not 
naturally experience affection for us, and wc can only act at first 
upou them by restraint; but it would not be so on die part of 
individuals towards which tliese animals are attr/ltt^by their 

* instinct, which arc of the same species, to winch a powerful tie 
tends to unite them, and for which the constraiut exercised }>y 
their kind is a natural state, a possible condition of their exist¬ 
ence. 

‘ From the moment when they first come together, those ani¬ 
mals are opposed to each other in the same manner as the do- 
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nie^tic animals are opposed to man^ oftcf the latter has b^me 
necessary to them, Inis seduced them and captivated their nflec-' 
lions; that is to say, the one may immediately employ force for 
subjecting the other. It is the elephant, which, by the manner 
in \rhich it is rendered domestic, furnishes us with an example 
of this truth. But, to be properly understood, I must first re-, 
late certain facts which I have already developed in my miimdir 
on ^odability. 

All the social animals, when left to themselves, form herds 
more or less numerous, and all the i idividuals of the same herd 
know each other, and are mutually attached, according to the 
relations which circumstances anif their individual qualities have 
established among them ; and these herds live in harmony .so 
long as no incadent occurs to disturb i(. But this sot i of attach* 
meiit exists only witli reference j[o the individuals of the same 
herd; a strange individual is not at first admitted by them, 
they almost always receive it as an enemy, and bad treatment 
often reduces it to the necessity of flying. 

# On the other hand, every isolated individual has need of the 
society of its fello’ns; it .seels i icm out, appioachcs them, fol¬ 
lows them at fiist at a distance, and,* in order to be achnitted, 
renounces its will to the jwint at which the feeling of self-pre¬ 
servation di'termincs it to defend itself, or to withdraw. 

The domestic elephants obeying the n*an who leads them, 
are opposed to an isolated wild clcfphant,Jin the same manner as 
every individual of one herd Is imposed to those of another, 
while the solitary elephant i" isresislibiy impelled by its instinct 
to approach other individuals of its .species, and to submit to 
them within certain limits. 

Elephants, like all other social animals, might therefore im¬ 
mediately employ force for the purpose of subjecting others; 
and, in facl,^liis is what takes place in the manner in which 
wild elephjfnts are reduced to domesticity. 

Pomcs'tieated individuals, commonly females, are conducted 
to the neighbourhood of places in which wild individuals have 
settled. If there be in their herd one which is forced to keep 
separate from the rest, and even*to live solitary, or because, be-^ 
ing a male, there are stronger individuals in the herd, or, from 
any other cause, is imiiellcd by his natural propensity, be quickly 
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discovers the domestic Individuals, and approaches them. The 
mastei^ of the latter, who are at hand, run up, and confine thn 
strange elephant with ropes, beings protected by those which 
.belong to them, and wliich, on the smallest resistance from tlie 
new comer, strike it with their proboscis or tusks| and compel it 
to submit to be led away. 

The chastisements inflicted by the domestic individuals upon 
the wild individuals, joinpd to the good treatment which Jit-* r<’- 
ceives, soon cx>mplele his cu})tivily, or, in other words, soon 
bring about the pcri(xl when his will conforms itself lo his new 
situation, when his wants are in accordance with the commands 
of his master, and when he submits to the various labours allot¬ 
ted to him, and w'hich habit soon renders easy; for it is said 
that a few months only are rc(piired to transibrm a wild ele¬ 
phant into a <loinestic one. , 

So lohg as animals are, to a certain degree, susceptible of af¬ 
fection and fear,—so long as they cun attach themselves to 
those who treat tlieni well, and dread those who punish them, 
it is sufficient to develope in them these feelings, in order tolfe 
weaken those which might be opposed to them, and to give ano¬ 
ther direction to their will. Thi.«i is what we have obtained by 
the application of means, wdiich now form the subject of our in¬ 
quiries and observations. But it happens, either from the na¬ 
ture of individuals, or froin the nature of species, that the en¬ 
ergy of certain pro])(,'nsities» acquires s nch powxr that ho other 
feeling can overcome it, apd under the empire <jf which no other 
feeling can ever arise. For sik*1i animals, neither good treat¬ 
ment nor correction wdil suffice, neither the one nor the other 
would ojjeratc effectually ; they would even be nothing else 
than new causes of exercise to the will, and, in place of weaken¬ 
ing, tfiey would exalt it. It is therefore indispensably neces¬ 
sary, with respect to animals which experience ^ imperious a 
desire of independence, It) commence with immed^PBiSly acting 
U})Oti their will, to dpadeii their rage, in order to render them 
tjapable of ftar or gratitude; and, for tlu.s purpose, the happy 
idea was stiggosted of submitting them to a forcetl state of watch¬ 
fulness or to castration. 

According tt) all accounts, it appears, that the first of these 
means, namely, a forced state of watchfulness, isofall the modifi- 
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cations ivhich an animal may experience, without its being muti- 
that which is best adapted to weaken its will, and dispose 
it to obedience, esjxjcially when benefits and chastisenienls» are 
prudently associated >vith it ; for then the nffc'ctionatc feelings 
experience les'^ri'sis’tance, and take root more quickly and more 
ileeply, and fear, for the same' reason, acts with more prompti¬ 
tude and more foite. 

The moans,which may be unjiloyetl for suspending sleep, 
consist in strokes of a whip, applied moie or less smartly, or in 
a loud noise, such as that of a drum or trumjiet, which is va¬ 
ried to avoid the effect of uniformity, but especially in render¬ 
ing hunger urgent, by withholding f(x>d; and among the ob- 
seiwations to whieli these diffbient modes of procedure give rise, 
there is one which it will not be ilhoiit interest to dwell iqKni fm* 
a moment, ulthougli it does not j|;esult exclusi\cl} from the parti¬ 
cular case which we examine, but presents itself under a va¬ 
riety of other circumstances. It shews us, lliat animals do not 
know to refer to their cause the mudificatiuiis which they exjie- 
rience throiigli the medium of sound, whenever certain particu¬ 
lar relation^ do not exist b<‘twteii them and tlieii* causes. 

When an indocile stallion or bull*is slimk, it does not uiib- 
judge regarding the tausc of its pain, but immediately throws 
itself upon the person who lui-, dinetid the blow,—e\en when 
it may have been strie* by a pvojettile, like the*hoar which 
rushes U)K)n the himtei whose bi^l has,wounded it I do not 
examine' whether experience Ims ,{U\y tiling to do with their ac¬ 
tion ; this much is cert,mi, that wliatteei experieiieo these ani¬ 
mals may have of the noi'-o from which they suffer, they aie ne¬ 
ver able to refei the cause, either to the inslniinent which pro¬ 
duct's it, or to the person who employs tlns*instrument. They 
suffer passively, as if they esjierienced an internal disease; the 
cause, likcjihc seat of their uneasiness, is in ihcriiselve',, and yet 
they v^fy coricctly discern the direction of the noise. The 
moment they are struck by a sountl, their head and ears arc di¬ 
rected, without the slightest hesitation, toward the point from 
which it proceeds; there are even animals in which this action 
is instinctive, and precedes all experience ; and with legard ty 
the sensations, 1 miglit add, that the hull acts upon seeing a 
red ray, as he would under the imptdse of blow The cause of 
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the modifications which he experiences^ is in both cases entirely 
extemoi; which shews us farther, that if the horse and the buhl 
do not refer the sound to the instrument which produce^ it, it 
is loss on account of the distance which separates them from the 
instrument, than on account of the peculiar natur^ of the sensa^ 
lions of hearing. 

The above means are applicable to all animals, and to both 
sexes, although they do not produce the same results in all. 
The means of castration applii‘s only to the male individuals; 
and It is absolutely necessary only for certain runiinantin, and 
chiefly for the bull. Almost all the natural wants, wlien not sa¬ 
tisfied, especially when their object is to repair the btrength, 
such as hunger and sleep, are accompanied with a physical 
weakening. There is one, on the contrary, which seems to in¬ 
crease in proportion as the obflaclos which oppose it increase, 
until it is satisfied; it is love. As we arc unable to exercise 
any iuniicdiatc controul over it, we mutilate the animals, which 
experience its cflbcts t(»o strongly, by removing the organs from 
which it has its principal source. 

, In fact, the bull, tlie ram. Sec, do not really submit to man 
until after their mutilation*; for the infliicnc of the spermatic 
fluids extends in them, a** also in all the other animals, much 
beyond the seasons at Avhich the desires of love are experienced. 
At no pcridtl of their lives have these animals the docility which 
domestication retpiircs,^ wlieroi'i^ the ox and the sheeji have al¬ 
ways be<*ii looked upon ,mod(»ls of patience and submission. 
Ilencc it folioM s, that bulls and rams arc useful only for propa¬ 
gation ; and that in tlic ram it is only the female that is do- 
mesticatal. 

This operation iS not necessary in horses, although those 
which have undergone it are generally more tractable. The 
dog, on being castrated, loses all its vigour and activity; and 
this cftcct appears to be common to all the caruivo^l!;^or the 
domestic cat is in this respect precisely in the condition of Jhe 
dog. 

It is tlioreforo by wants, over which wo are able to exercise 
$jme influence, whuh it ch^iends upon ns to direct, to develop, 
or to destroy, that we ave enabled to tame, and even entirely cajv. 
tivate animals;' and, from t5xosmallbumber of' them of whlth 
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iMVe hilhcrto taken advantage, we mny be ollowcni to thinky 
in ipraettee, we have not yet eschausted this source of the 
means of seduction,—and tlmi otho^ might be brought to our 
aid, idjould new spedcs to be rendered domestic, or new ser- 
'vices to be den^ai^ed of those which already are so, enforce the 
necessity of searching them out, and induce us to make tlic at¬ 
tempt. Although, howL^'er, the number is Uius limited, it will 
easily be conceived, that, in applying them to animals of very 
dif^rent natures, the results obtained must vary in a high de< 
grec. In fact, scarcely any comparison can be instituted be¬ 
tween the dog and the biiilalo in this respect. While the one is 
a pattern of attachment, submission, gratitude, fidelity, and de- 
votodness,—the other is destitute of every benevolent and affec¬ 
tionate feeling, and of all docility.*'Between these two e^tremes^ 
come the elephant, the hog, the hor^c, the ass, tlio dromedary, 
the camel, the lama, the rein-deer, the goat, the ram, and the 
bull, which could all bo characterised by the qualities which 
hH\e been developed in them by the influences to*which we have 
subjected them; but this subject would lead me too far beyond 
the limits which I ought to prescribe to myself in a mere me¬ 
moir. • 

Hitherto I have only considered the general cftccts which the 
various means, described above produce upon domesticated ani¬ 
mals. It will not be usclcs*. to cast a glaflce over tliose which 
they produce in wild animals; ib%the comparison that will re¬ 
sult, will })crhaps assist us in eliciting tFie first elements of do¬ 
mestication. , • 

The monkeys, that is to say, the quadrumana of the old world, 
which, to the highest degree of intellect in animals, unite the 
organization most favourable to the development of all the fa^ 
cutties—^v'luch have the propensity to unite together, and form 
large hcrdsjp-appcar to ikjsscss the conditions most favourable 
for rcceimg the influence of our means of taming,—and yet no 
adult male of this numerous tribe has ever submitted to man, 
whatever good treatment it may have received. I intend con¬ 
fining myself to the gucrons, macaci, and cynoccphali; for the 
orangs, gibbons, and scinuopitheci, arc animals os yet too little 
known to us to have ever been subjected to experiment, Witfi 
regard to the former, thrir sen$aljms are so vivid, thrir infer- 
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cnees so l^rbifiapt, their natunU distrust so greatj flijnd all their 
feelii^l so violent, that it were impossible, by any means ;wha|6- 
ever/ to confine them to any panicular order of circainstanbesi, 
or habituate them to a determinate situation. Nothing could 
quiet their desires, wliich change with all the modifications they 
-experience, and, even to a certain degree, with all- the motions 
that arc performed,around them: hence we have never,been 
able to count upon any good feeling on their part; a^ the mo* 
inertt when they arc giving the most striking tokens of afpeetton, 
they may be induced to tear one with fury; and there is no 
treason in this, for all 1 heir vicious qmilities depend upon thejir 
excessive mobility. 

It ajjpears, howevci', that, by violence, and by continually 
keeping them in loraienl, they may be inducxjd to pcrfomi cer¬ 
tain exercises. It is in this raan^pr that the islanders of Sumatra 
.succeed in teaching the Macacus nemestrinus to ascend trees on 
-l>eing ordered,^and collect the fruits; but it is only individuals 
that are thus trained, and wliere fm eo is necessarily employed ; 
domestication is not yi‘t effected. 

It is ill consequence of the .same treatment that wv see some 
of these animals, and parflcularly the magot {Miicacus inum), 
learn to obey their master, and to perform tliqso adroit and ac¬ 
curate leaps, to execute those bold dances which their organiza¬ 
tion and thSir nuiural dexterity render easy for tliem, and which 
often strike us witli a^Umislirnfm. Yet they arc .so exclusively 
subjected to force, that, wlicj:ieycr.thcy can escape, they run ofl; 
and never apjiear again, ff they loppen to be In countries to 
which they can accommodate themselves, and wliich are calcu¬ 
lated to afford them the means ol' subsistence. 

We should better succeed in taming the American quadru- 
mana with pendent tails, such as the atelcs, and sapagons, which, 

U) a high degree of intellect and the social instinct, join an 
extreme gentleness and a liv'ely desire of l>eing caresscS^ With 
regard to the Lcmuridic, so many difficulties would be cnicoun- ,, 
tered in taming them, and .so few advantages obtained, onae-'^s 
count of their nntvactable and timid nature, that the use]cs.sness 
of making the attempt would have lieen discovered, had it been . 
tried> it 4,nd.th6.samc remark applies to the Inscctlvora, winch ^ 
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moreover, have the disadvantage of a very Umiled intei- 
lect, and of an unfavourable organisation of limbs. * 

The carnivora, such as the lions, panthers, martins, civets, 
wolves, bears, &c. all of them species which live a solitary life, 
are very access^jlc to benefits, and little susceptible of fear* In 
a state of liberty, they retire from danger; in captivity, violence 
irritatcb them, and seems especially to carry confusion into their 
intellect; anger and fur) then possess them. But let their 
wants be satisfied when they feel them keenly; let them expe* 
rience goodness only on the part of tluir ma.sters; let no sound 
of the voice, no motion, give, indication of a menacing character; 
and these terrible animaK wiU soon be seen approaching their 
benefactors with confidence, innnifestlng the satisfaction which 
they experience on ‘X'eing them, and affording the most unequi¬ 
vocal demonstrations of their aflection. A hundred times has the 

m 

apparent milducsb of a monkey lK*eu followed by treadier) ; but 
never have the outward signs of a carnivorous imiuial proved 
dc'ceitful. If it is disposed to hurt, every thing in its gestuies 
and look will amiouucc it, and the same will be the case when it 
is animated by a benevolent feeling. 

tjioiis, pantliei'-, .uid ligeis Ii.ivo (Jftcii been so(*ii y<»ked to 
carriages, and obeviiig their di i\ t rs with mueli *locility. \Volves, 
trained for hunting, have been seen faillifally to Ibllow the pack 
to which they belonged, and 'he exercises w‘liich bear* are made 
to perform arc well known. BnUalthough wc have been able 
to liubiluatc these animals to oln'ilkiij^‘e, although we ma) have 
siieceeded in tiaining them toivvlain exorcists, wehave not gone 
so far as truly to assoeiate them with us; and \e( what Services 
might notnum derive liom the lion or bear, were he able to em¬ 
ploy them as he has succeeded in v inploving the dog. 

The seals, which are all social animals, and possessed <if uii- 
conimon, d^'ec of intellect, arc, perhaps, of all the carnivora 
those widen would underpi the greatest modifications from our 
good treatment, and which would perform, with most facility, 

' wliat we might require of them. 

The glires, that is to say the beaver^ marmots squirrels, 
hares, &c. s<>ei)|^ only to be endowed with the faculty of feeling,^ 
so little activity has their intellect. They retire from whatever 
causes them ]HUn» mid^ on the othcf Rand, approach whatever U 
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ogreeabk 4o tbeui, whence they can be habituated to cortam 
conditkiDa) And even to certain cscerciscS;^ but they distinguish 
these causes but very imperfectly; they appear to exist for tliMU 
cmly when they net, and to form but little aSsociattoii in their 
inanory. The animal of this tribe, to which we |iave done most 
good, docs not distinguish us individually, and (diows nO more" 
satisfaction at our presence than at the sight of any other per* 
sun; and this is equally true with regard to those which live in 
society as with regard to those w hich leail a solitary life. 

Xf We pass to the tapirs, the pcccaris, the daman, the zebras, 
&c. in a wortl to the paclridermata ^and sulipocla, we find ani¬ 
mals living ill herds, which pam may inspire w'ith fear, and good 
treatment render grateful, which distinguish their masters, anil 
sometimes form very strong attachments to them. 

A similar effect takes place, to a certain degree, with the ru- 
minantia, but principally the females, for the males, without any 
exception I believe, have a brutality which bail treatment in¬ 
creases, and which good treatment does not hoflcn. 

Wc learn, therefore, from the facts which have come under 
our consideration, what infiuence the various means which have 
liccn devised for bending animals and a<inching them to our 
service exercise upon them ; but they disclose nothing to us iv- 
garding the dispositions which are necessary in order that do- 
mesiicatioii may result from this influciu.e; for wc have seen 
that several animals receive this influence like domestic animals, 
without, however, tiecomiiig domestic. 

Weic our action upon aniniaK limited in individuals, were it 
necessary for us, at each generation, to recommence the same la¬ 
bour, in order to associate them with us, wc should not have had, 
properly speaking, domestic animals ; at least domesticity would 
not have been what it really is, and its influence, upon our civi¬ 
lization, would not have had the rcsultswhich the wisest ob¬ 
servers must have discovered it to possess. FortunatWy this ac¬ 
tion is connected ^witli one of the most important and most ge¬ 
neral phenomena of animal nature; anti the modifications which 
we have made those ^uumals undergo, which wc have first re. 
/luced io doraesiicity, have not been lost with respect to those 
which liavo been producediby them. 
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It is a fact umversally recognized, that the young of animals 
have a very strong resemblance to the individuals’which have 
given life to them. This fact is as obvious in the human spe¬ 
cies as in any other; and it is not less true with reference to the 
moral and intejlectual faculties, than to the phy^cal qualities. 
Now, the distinctive qualities of animals of the same species, 
those which have most influence over their particular existence, 
which constitute their individuality, are those which have been 
developed by exercise, and whose exercise has been called fesrth 
by the cimimstances amid which these animals have lived. 
Hence it follows, that the qualities transmissible by animals to 
their young, those which give rise to a mutual resemblance in 
them, arc of a nature to arise from fortuitous circuui'stances; 
and, consequently, that wc arc cna^ led to modify animals and 
their progeny, or their race, within tlio limits which bound our 
power to produce the circumstances calculated to act upon them. 

Wliat is thus established by reasoning, the observ'ation of 
domestic animals fully confirms. It is we who have formed 
them, and there is none of their race that has not its distinct 
qualities,—'qualities which make such or such jwticular race to 
be preferred to any other, according fb the purposes for which 
it is intendcxl, and^which arc constantly transmitted by genera¬ 
tion, so long as circumstances opposed to those wdiich ha\ e occa¬ 
sioned them do not destroy tlic effects of these latter.* It is by 
tliis means tliat wc arc enabled «> •|)rcserye the races in tlid.r 
purity, or to obtain by their mixture races having new qualities, 
intermediate between those which have been united. But all 
these facts are so well knouii, that I consider it superfluous to 
dwell particularly upon any of them. 

It will not, liowever, be useless to remark, that the most do¬ 
mestic races, those which are most attached to maii, arc those 
which haveexperieuced on his part the action of the greatest 
number o'Ahc means, the use of which we have seen for render¬ 
ing them attached. Thu>« the dog species, on whicii caresses 
' liavc so much influence, without distinction of sex, is indisputa- 
Uy the most domestic of all; while the ox species, the females 
of which alone experience our influence, and on whicli wo havc^ 
had no other means of acting, for tliapurp(X!« of attaching them 
to us titan feeding, is^. certainly tlial which least belongs to us. 
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Aiid this diflcrence between the dog and the o\ would btiU ne¬ 
cessarily be* increased by the diifemice of fecundity of these two 
species. In fact, the dog, in an equal time, submits to our in¬ 
fluence a much greater number of generations titan the ok. We 
arc ignorant what disjjositions tlic dog originallj^ had to become 
attaebtd to man and to serve him, and upon which consequently 
man might have acted to bring him to the degree of submission to 
which he has arrived; but there is every reason to believe that 
they were numerous : and with the piomptitude with which the 
ele{>hant be conu s domestic, it is evti 'anelv probable that if our in¬ 
fluence could lie exercised t»vtr a cei tain humberof itb geiu rations, 
it would become, like the dog, one of the most submissive and 
affectionate of our animals, inasmuch as all the means adapted 
for rendering animaU iloinestic .ire calculated to modify it 
Unfortunately no pains have been talen in attimpting to niaki* 
it breed; and, in the countries where its services havclx'coine 
necessary, the nativis have (ontented themselves witli taming 
individuals. 'j''his transmission of individual modifications by 
gcneiation dues not, howcvei, afford a ba-is to dorac•^tk•ation, 
although It IS inchsj)ens.ihle to it It is a gener.d plienomc'non 
which has btcn ubservid'ni the wildest uniiri.. as in those that 
have Ixien most •'ubjcclcd to oui will. Let us inquire, there¬ 
fore, now that we know the aniin.ils wbirh are a‘'sociated with 
us, what 18 the disjiosition common to some aiul foreign to others, 
which might be rcgaiiled .is^'teeiitidl to domesticity; for with¬ 
out a pailK'ilar tli‘*position, which would sciond oni efforts and 
prevent our empire ovef atuiualv fioin being mcicly aicidental 
and transitory, it is inqiossible to com the how we shoukl have 
succeeded 

{To tu tonilndid in nt\it numhr^') 


On a mu G^roftoniti^ or Foshil CaphuU of the Chnra^ 

ociu'tr'ing vety obundanthj In the Jret,h~tmi^ lUmstone,'i of 
the mi^Uhoiirh(H)d Pat is ily M. Constant Puj.vost. 

The aiitlioi commences with a historical ac^iint of the G}*- 
^rogotiitcft, in which he relati’s all lliat hftfj said regarding 
fhcise small lx>dies, winch are now gcneml{y considered as fossil 
secils of the genus Thara I In the analogous thsS 
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charw form part of one of the newest deposits, the formatiem of 
which, if it docs not belong to the present period, is dt least more 
recent tlian the diluvian deiKjrits on which tlie Forfar marls rest 
On the contrary, the gyrogonites observed by M. Constant Pro¬ 
vost, in the u||pcr fresh walcr limestones of the neighbourhood 
of Pans, are connected with an older formation, probably ante¬ 
rior to the groat revolution which ha« left the globe in its pre¬ 
sent State. This difference of position it is of importance to 
remark, because it serves to connect, by insensible shades, the 
pi eductions of nature as it exists at present, with Uiosc of the 
period when the soil on wbicli we now live was formed. 

The Hew gyrogomte observed iSy M. Constant Prc\ost, is not 
les9 abundant in certain localities oi the lu ights of Montmorency, 
than tilt gijrogonitcs nudka^inuf > along with which it occurs. 
It ditfeis essentially from this IpUer iii its lorm, which is elon¬ 
gated ovoidal; in its si/e, winch is lc^s by a half or even two- 
thirds, a circumstance wliith renders it scaiccly perceptible with¬ 
out the aid of a glass, lastly, in the number of spiral turns, 
which, ill place of being six, \ar\ from nine to ten. These 
characters prevent our confounding the new gyrogonite with the 
two ‘'pecies ilescrilnxl by M. Ad. Brdhnniart, and they serve to 
approximate it to the fossil vlnch M. Ch. l<c}ell has made 
knowm, and consccpiently to the capsules of China lud^ariH at 
present so counnon in the alcis of lumTuous maiPshes, which 
exist upon the very soil filled wftU analog^ous fossil bodies. The 
distinction becomes so much the more difficult to be established, 
that in tin* seeds of the samp species of eliara gathered from 
the same stalk, there arc perceived in tin* si^e, the more or less 
elongated general f<»rm, the uumhor of spual turns, differences 
which some might consider suflieieiit to establish scveial genera, 
M. Constant Prevost has found suinlai variations in the fossil 
gyrogomte^, of which he has a great number in his possession. 
Most of^hese, as m the O- rmiVivagimila^ have lost their outer 
covorift * and the part preserved, or rather replaced, is only the 
internal nucleus of the capsule, of winch, however, the iniprcs- 
rion is frequently prc'&erved in hollow >, in the compact silex. 
These petrifactions arc seen principally in blocks of white aqd 
compact fresh ^atcr silex, which affect irregular rounded forms, 
rc|^eppntitig geodes^ whieli are jlilscminated without order yi 
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the midst of clay, marbled with red and bluibh colours. These 
hiliceoufl blocks, which are often hollow in their interior, are 
filled witli tlic same day, and with an immense quantity of 
G. medlcagmnlaf and of the new species. In that case, the 
fossila are free, and it is easy to separate them i^m the day by 
washing. The residuum obtained by this operation, appears to 
the naked eye to he nothing but a very fine sand; but, with the 
assistance of a lens, it is distinctly seen that each grain is a part or 
a complete mould of one of the two gy rogonites, or a broken 
fragment of stems, the structure of which differs in no way 
from that of the stems of the genus Chara. Nitric acid pro¬ 
duces no effect upon these parts, winch renders it probable 
that they ha^e been tranbformed into silex. When nitric 
acid IS poured upon the dried, and even the fi'csh, capsules of 
recent chara, it causes a lively effervescence, produced by the 
decomposition of a great quantity of carbonate of lime, which is 
contained in the outer envelope of the capsule, as well as in 
the stems. This effervescence destroys the ojiaquc part of the 
envelope; and the mickus, whldi is alraobt, in every respect, si¬ 
milar lo those that have become fossil, reraaiiis untouched in the 
liquid. It ought to be rPmarked, on this o casion, that, in the 
calcareous rocks which contain fossil gyrogonites, it is the outei 
envelope that has been preservid, while the nucleus has disap¬ 
peared,—if result the leverse of what the biliccons rocks dis¬ 
close. • • 

M. C. Picvost found the g^rogonitc in the fresh-water 
flints of Nogent Ic Ilofrou,.whtf*ii were given him by M. »l 
Desnoyers, who has also some specimens of a greenish compact 
limestone, icscmbling, in l(s mineralogical appearance, some 
beds of Jura limestone, of the Department delaManchc; in 
which country the specimens were found in digging wells. They 
contain a globular gyrogouite, which differs. In some points, 
from the G. ^tcdicaginula. Some fresh-water marlT^ the vi- 
dnity of Epernay, collected by M. DeshAyes, arc fit'll with 
gyrogonitvs wliicli are also globular, but less perfectly so, and ‘ 
larger than the G, mcdfcagmnla, and, perhaps, similar to those 
qlready pointed out by M. lligot de Moroguos, There has also 
been observed in tlic depoitts, superior to the Eountainblcau 
sandstone, above Valvin, a*consta^it variety of elongated gyrb-' 
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gcmUc, largeji’ tlian t}iat vliich forms the priiicipa} ol)jcct of the 
present tioUcc. If, to nil these indications, there be mlded the 
descrlptiim of iiAerculm' gyrogmMe^ discovered by Mr Charles 
I^yell in the Isle of Wight, it will be seen that the genus of 
fossil Chara is^an object of mucli interest to the botanist and 
geologist. There remdn, without doubt, many fossil species 
to bo discovered, but it is of importance that the gyrogonites 
receive specific names only after a preliminary examination of 
the Chora, at preaeiit existing, may have fixed die limit of the 
possible differences in the capsules of the same plant, and deter¬ 
mined the value of the ports which arc capable of furnishing 
distinctive characters. This philSsophical object cannot be bet¬ 
ter attained than by the naluialist who first discoverer! die exr. 
isteiice of fossil Charse; and the cir( umstance, that M. Leman 
is at present occupied with a work on the sulycct, prevents the 
author of tin's notice from bestowing a new name upon the gy- 
rogonite which ho imagines he was the first to observe 


Notice regarding Fossil IlLimins^ found in Ava. 

Xhe Calcutta Go\crnment Gazette contains the following 
account of the fossil retiiains brought to Calcutta, on account of 
Government, from the Burr' e Lmjnre, Ijy the latc*raission to 
Ava. • • 

* 

# * • 

“ Of the fossil bones, the most ilumrt’ous and remarkable arc 
those of an animal about the sue of a Irn-ge elephant, stated to be 
the bones of tlie mammoth. Tins is a mistake. The mammoth 
is an extinct species of the elephant, diflcring I’rora the two living 
species, the African and Indian. The remains of this animal 
have only been found in Europe, and chiefly in bibeiia. The 
Burman ftibSil bones are unquestionably those of die mastodon, 
as may be clearly seen, by comparing, as I have done,,the grind¬ 
ers widi those of the Indian elephant, as well as the accurate de¬ 
scriptions and representations of both in the work of Cuvier. In 
the different species of elephants, the crown of the moloi'cs, or 
gripdor&,^ is marked by superficial^iransverse bands. In the 
mastodon, tbo form is widely differpit, the crown being marked 
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by deep tcansverse furrows and ridge^. the iattel' divided’into 
two ormon^ottusc pyramidal points or tnatnitiilk'. 

It 'Was this singular appearance which- mode the mastodon 
along time be considered erroneously as a carnivorous aniraah 
Five species of the genus mastodon are suppose^ by Cuvier to 
have been discovered, and I imagine the bones now under con¬ 
sideration will be found to constitute a sixth species; for the mo- 
lares, on which he principally rests for his specific, distinctions, 
differ very materially from the representations which lie ■ has 
given of the ascertained species. The mastodon of Ava, if it 
be a distinct species, will be found equal in size to the gi’eat 
mastodon of“ the Ohio, whiclf is reckoned to be equal in size to 
the Indian olcfihant. A grinder, which I examined, measures, 
in circumference, between sixteen and seventeen inches, and the 
circumference of It humerus round the condyles is not less than 
twenty-five inches. Several oAhe grinders and bones, however, 
apparently of an animal of the same species, arc much smaller 
than these, but this is probably on account of their belonging- 
to younger individuals. I need hardly ob.serve that our mas-, 
todon, like others of the .same genus, and nil the species of the 
elephant, had tirsks. hk.‘vcral fragments, hut no entire tti.sks, 
are in the collc'ction. 

“ The next most remarkable remains arc* those of the fossil 
rhinoceros There^rc several raolares (jf an animal of this ge¬ 
nus in the collection. Cuvicj- describes four species of the fossil 
rhinoceros to have been ascertained, all diflering from the living 
species. The bones, n(fvv ‘found, bear a striking resemblance to 
one of the species represented by Cuvier; but the molares are 
considerably larger than any of those which he has represented. 
The collection seems to me to afford evidence of the existence 
r*f two other animals of the same family with the elephant, inas- 
trxlon and rliinoccros; at least,, teeth, which I have seen in it, 
exactly resemble tw'o species of a genus represente^hin the work- 
of Cuvier, and to which he gives the name of Anlhraoathcrium: 

“ The other teeth of quadrupeds which exist, and which I am 
able to recognise, are those ol’ an animal of the horse-kind, and 
those of an animal of the ruminant family, apparently of the 
* size of the buffalo. ' , ■ - 

“ Among the remains Ire nuiivefpug specitnens of ihogfe of a 
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crocodile, which I conjecture to resemble the loiig-no*sed alliga¬ 
tor of the Ganges, the native name of which has been corrupted 
by naturalists into Gavial. It is singular that this description 
of alligator, as far as we know, is not at present found in the 
rivers of Ava. ^ 

In the same situation with the bones were found considerable 
quantities of fossil shells. Some of these wore filled w'ith blue 
clay, bill far the greater number with hard siliceous matter. 
The shells which I have seen are of the genus Turbo and genus 
TelUna and the productions of frcsii water, although they 
do not, at the same time, resemble the present shells {>f the lakes 
and rivers of the nelghl)ourhood. * 

The fossil wood is found in the same sit nation with the bones 
and shells. This is in vast quantity, the hills and ravines being 
strewed with blocks and fragments of various sizes, some of 
them five and six feet in circumlcrencc. 

The fossil remains now enumerated are found on tlie left bank 
of the Irawadi, and within four and six miles inland from the 
river, between the twentieth and twenty-first degrees of north 
latitude, and close to the celebratcit wells of Petroleum. The 
aspect of the country is very remarkable. It is composed of 
sand hills and narrow ravines, very sterile, and, for a tropical 
country, very dtdiCient in vegetation. Among the sand there 
arc beds of gravel, with iron-“tonc and caltfireous br(yoia. The 
whole is evidently a diluvial Ijjfmnation. The few scattered' 
trees which exist in this tract, consist of Some Acacias, a Celtis, 
a Rhus, a Barringionia^ a Zizppldis, and some Indian fig trees. 
To say whether or not the fossil timber found belongs to the 
same species as thc.se, would be a matter of difficulty ; but, ujx- 
on the whole, it may be said that the blocks appear too large 
to w^orrant a belief that it does. 

The fossil bones, ^ well as the shells and wood, are all found 
superficially, or rather indeed upon the surface, for all of them 
were more or less cxfK)sed. Notwithstanding this exposure, 
they have suffered very little decomposition. They are not 
rolled, nor have they siiflered from attrition, for their sharp 
edges and processes are preserved with great distinctness; the 
inference from which is, that the individuals to which they be^ 
• Probably of the genera Cyclos^tna and ryefos.—En. 
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longed died, or were destroyed, on the spot en which they arc 
now found. • In one respect the bones differ essentially from all 
fossil bones of which I have heard. They are complete petri¬ 
factions, and all of them more or less deeply coloured with iron. 
Their substance is siliceous, and some of them a|e so hard as to 
strike lire with steel. This no doubt accounts, in a good mea¬ 
sure, for their perfect state of preservation. 

The wild quadrupeds of the neighbourhood, at present, are a 
species of leopard, cat, deer, and the hog. The bones of these do 
not seem to exist among the fossil remains, nor is there any evi¬ 
dence of those of the elephant, or of any carnivorous animal. 
As amongst similar remains fii other parts of the world, not a 
vestige is to be discovered here of the human skeleton. 

I need hardly attempt the refutation of the idle notion which 
has been entertain^ by many,J;bat the fossil remains found on 
the banks of the Irawadi have been generated by a petrifying 
quality in the water of that river. Abundance of organic mat¬ 
ter may be seen on the shores of the Irawadi, both animal and 
vegetable, undergoing the common process of decomposition as 
elsewhere. There can, I think, be nc doubt that the fossil 
bones, shells, and wood,%rc here, as similar remains are admit- 
tcxl to be elsewhere, all the result of the last, or one of the last, 
great catastrophes which changed the face of the present globe. 
They are^in fact, the remains of a fonner state of our world, 
when the greater numl>er of present races of animals had no 
existence, and, above all, before man was called into existence. 

The collection is altog;othcr hjpth extensive and curious, and 
the more worthy of attention, since it is, as far as I am aware, 
the first of any moment that has ever been discovered in the 
East. 


Report made to the Royal Academy of Sciences of Paris, upon 
a Meimir by M. Constajit PrevosU entitled An ^mminaiion 
(f the Geological Questum, whether the Continents which we 
inhaUt have bem repeatedly submersed by , the Sea, By 
Mess. Cuvier & Coedier. 

’^The author, in the place, endeavours to prove, that, 
among the sedimentary au| alluvial formations, there is no bed 
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timt could be considered as representing an old continental sur¬ 
face, that might have been long covered with terrtistrial vegeta¬ 
bles, and inhabited by land animals, before being enveloped by 
marine deposits. He shews, that he has in vain sought the 
tr^es of old ^ntinental surfaces in contact with the marine and 
fresh water formations, which alternate in severai.imrts of France, 
Germany, atid England. He unfolds the reasons for thinking 
that the remains of vegetables, which are sometimes foUnd in a 
vertical position in sandstone of the coal formation, owe this po¬ 
sition only to chance. The presence of* remains of mammifera, 
whether in the diluvian strata properly so called, or in caves an¬ 
terior to these strata, appears to tiim to afford no better evidence 
that the sea has overwhelmed a soil previously inhabited; and 
he ultimately arrives at the conclusion, that the countries wliich 
are occupied by alluvial and sedimentary de'^sits, were covered 
by the waters during the whole time that these deposits required 
for their formation. 

The author then carefully enumerates the principal circum¬ 
stances which characterize the formation of the deposits which 
take place in our own days in lakes, at the mouths of rivers, on the 
shores of the ocean, and iu all the pja^ts of its basin which have 
little depth. Among these deposits, he distinguishes those 
which result from more or less rapid currents, and those which 
proceed from quiet precipitations; those* whidi belong to the 
chores, and those formed in the open sea. He calls to mind the 
fact, that rivers frequently carry out to great distances continen¬ 
tal organic remains of all dcscjriptfons,“and that the waters of the 
sea, accidentally raised from their basin, sometimes make mo¬ 
mentary irruptions over surfaces of great extent, which are com¬ 
monly occupied by marshes, lagoons, and lakes, the bottom of 
which is incontestably formetl by deposits filled with fluviatile 
and terrestrial organic remains. He makes various remarks up¬ 
on the nature of the mollusca, which live isolated or in families, 
near the shores, or at a distance from them. Lastly, he shews, 
that, by the concurrence of presently existing causes, the English 
Channel (La Manche) ought to contain alternations of strata ana^ 
logons to those which constitute the lower part of many tertiary 
formations; that were the level' of the' sea lowered twenty-five 
fathoms, litis strait would be chapped into a vast lake; and that 
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after a certain lapse of time, there would necessarily be formed 
a scries of strata analogous to those which occur in llic upper 
part of the same deposits of various countries. 

Proceeding from these data, and supposing, in general, that 
the level of the sea has actually undergone a slo\v and progres¬ 
sive lowering from the origin of things, the author undertakes 
to explain the manner in which the tertiary deposits of the 
neighbourhood of Paris have been formed, as well as those 
which constitute their continuation, whether extending to the 
Loire, or across the Channel in tlic neighbourhood of the Isle of 
Wight. Considering all these deposits as belonging to arj^ an¬ 
cient basin, he represents thefr constitution by means of two 
transverse sections, in which he has brought togetlier all the ob¬ 
servations that have hitherto been collected, and which ailbrd a 
precise idea of thd alternations, mixtures, and entanglements 
wiiich the various dej)Osits presenf. The author is of opinion that 
thc.se sc’ctions arc sufficient, with the aid of the explanations an¬ 
nexed, to shew that marine strata of chalk, coarse limc'stoju*, 
marls, and superior sandstones, have b(‘en formed in thi^ same 
basin, and under the same watt'rs, as the plastic clay, the sili- 
ctx)us limcstoiif*, and the gy]>sum itself, which essentially con¬ 
tain remains of terrestrial and fluviatile animals and vegetables; 
but he does not IVul to add to his system of cx|)lauation, all the 
details and iiiductions*which appear to liim calculated to insure 
probability. The fallowing is^a Jirief statement of his view's. 

First Epoch ,—A cahti and (Jeep sea deposits the two varie¬ 
ties of chalk which constitwte flic sides and bottom of the greal 
tertiary basin in qiic.stion. 

Second Epoch .—In consequence of the progressive lowering 
of the ocean, the great basin becomes a gulf, in which matters 
carried down by the rivers foim chalky brecciae and plastic clay, 
are soon covered by the marine sjxiils of the first coarse lime¬ 
stone. 

Third Ejxich .—The tleposits are intcrriipt(?d by a commo¬ 
tion which breaks and .sensibly displaces the strata. The basin 
becomes a salt lake, traversed by voluminous currents of water 
coming alternately from the sea and the continents, and wliich 
produce the mixtures and cjjlanglements presented by the se- 
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cond coarse limestone, the siliceous limestone, and ‘the gypsum 
deposits. 

Fourth jSpoc‘A.~IiTuption of a great quantity of fresh water, 
ehargcti with days and marls, in the midst of which there are 
still found sc^e dejxjsits of marine bivalve sljclls. The basin 
is now only an immense lirackish pool. 

F^th Epoch. —The basin ceases to communicate with the 
ocean', and the level of its waters faDs below that of the waters 
of the sea. The muddy deposits of the continental waters con¬ 
tinue. 

Sixth Epoch. —Accitlental irruption of the ocean, which de¬ 
posits sands and the up}>er maftne sandstones. Immediately 
after, the basin, nearly hi led up, coiftains only fresh water of 
little depth; it receives fewer streams; vegt;tablcs and animals 
arc established in it; the buhrstones and tile fresh water lime¬ 
stone are deposited. * 

Seventh and Last The succession of these various 

tolerations is terminated by the diluvian cataclysm. 

From the preceding analysis, it will be seen that the object 
of M. Frevost’s memoir is not to make known new facts, but to 
bring together a great number of curious facts, to discuss their 
characters, to determine their influence, to compare those which 
appear capable of comparison, and to endeavour to get at the 
causes by means of certain suppositions \wtiich may^be more or 
less probable. Attempts of this kind have certainly their im- 
porbincc and their utility in geology ; * 1110 }’ present, however, 
great difficulties, and we ought tfs^bl; die more indulgent to M. 
I*revost for having engaged in them, that he has done so with 
remarkable ingenuity. We have therefore the honour of pro¬ 
posing to tlic Academy that ids memoir bo printed in the Re- 
ciieil des Savaiis Etraugers. 


On the Efistmyj and Constitution ofBcn^t or Friendly Socutics. 
By Mr W. Fkasee, Edinburgh. Continued from p. 296 
of former Volume. 

I n the preceding Number of this Journal a summary w'as given 
of the investigations of the Ilighland^ocioiy of Scot land, and of a 
Select Committee of the House OifCommons in 1825, into the 
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average rafte or Law of Sickness among mankind, as deduced 
from the experience of numerous Friendly Societies in Scotland, 
and from the Monthly Beports of the whole army quartered in 
Britain during the years 1823 and 1824. It was likewise stat¬ 
ed, that anotlicr Select Committee had been appointed by the 
House of Commons in 1827 to make farther in<^iries into the 
same subject, and other matters connected with Health and Life 
Assurance. The Report of this latter Committee was presented 
to the House at the close of the last session of Parliament, and, 
along with the Minutes of Evidence on which it was founded, 
ordered to be printed. This interesting document contains 
much additional information an subjects of the utmost import¬ 
ance to all classc.s of the eommunity; a brief detail of which shall 
be given in the following pages 

The Report commences with«stating, that the Committee of 
1825 having entered minutely into all matters connected with 
Friendly Societies, the Committee of 1827 have n<»t gone into 
any farther investigation as to sickness, but have chiefly confin¬ 
ed their attention to those points upon which the former Com¬ 
mittee had come to no conclusion. The opinion, however, of 
Messrs I'inlaison and Davies, two eminent actuaries, was re¬ 
quested as to the proper contribution required for a given bene¬ 
fit during sickncs.s and these gentlemen accordingly gave in 
a report, exhibiting in a very brief form, all that is essentially 
necessary for securing dm staBiflty of such societies as limit their 
benefits to allowances during^sickness, in old age, and at death 
These coni])rehensive rules, which the Committee have recom¬ 
mended for general use, will be given when wc come to treat ol' 
the rates of contributions and benefits; hut it may here be ob¬ 
served, that, in giving their opinion, these actuaries had no.othcr 
materials from Avhich to calculatg the probable rate of sickness, 
than those which had been Ijefore the Committee of 1825. 
Their data, therefore, consisted of a rate of sickness assumed by 
Dr Price—of that deduced by the Highland Society from the 
experience of numerous Friendly Societies in Scotland—of the 
rate assumed by the Reverend Mr Beefier of Southwell, in 
Nottiiigfiarashire,—and of tfiat found to prevail in the army 
from the official retiirnf, at tl(c Adjutant-Gcucrars Office. Thi.'^ 
latter rate, however, we formerly remarked, could not, for the 
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vcasons then assigned, be applicable to the members of Friendly 
Societies; and it appears that Messrs Finlaison and Davies are 
now of the same opinion, for they slate, “ that this is a rate of 
sickness which certainly exceeds all estimate of what has hither* 
to prevailed ai|fiong the labouring classes, and arises, no doubt, 
from causes to which the members of friendly societies in gene¬ 
ral would not be subject."” But these gentlemen also state it to 
be their opinion, that die r^te of sickness reported to the High¬ 
land Society falls short of the proportion that would be experien¬ 
ced in the practice of Friendly Societies in England, in the same 
degree that the sickness of the army is excessive; and they have 
therefore taken a mean betweerr*the two, in calculating their 
rate of contribution for benefit during sickness. As, however, 
this mean is, under 50 years of ugc, double that reported by 
more than 70 Friendly Societies in Scotland, comprising up¬ 
wards of 100,000 members,—and, as no reason whatever is giv¬ 
en by these gentlemen why the rate of sickness should be so very 
much higher among the same classes in England, the accuracy 
of tlicir conclusion may at least be doubted. At all events, as 
no additional information has been obtained on this subject,by 
the last Committee, we cannot but still adhere to our former 
opinion,—that the law of sickness deduced by the Highland So¬ 
ciety of Scodand^is the most satisfactorily authenticated of any 
yet published. • 

Lato of' 

The next, and perhaps thp most important, question that 
falls to be considered, is that regarding the rate or Law of Mor-. 
tality. 

Tables of Mortality, it is well known, are intended to shew how many 
persons, out of a given number at any age, may be expected to survive to a 
higher age; and, consequently, these tables form the basis of all calculations for 
Health and Life Assurance. Such tables have been hitherto formed firomi regis¬ 
ters of mortality, which usually include the marriages and births, as well as nu- 
rids—firom bodies of annuitants-~and from actual surveys or enumerations of 
the proportion of deaths among persons living at the same ages in countries 
and m towns. 

Mortuary registers were begun to be kept in Germany about the end of the 
16th century; and, in 163<1, the incumbent of every parish in ]£ngland was 
ordered, by the Trivy Council, to keep an exact account of all the weddings, 
christenings, and bunols within his ^strict. This duty, however, seems to 
have been for a long time very ill dischar^d; and it was not till about 10.00, 
that the ages were first inserted in the byis kept at Broslaw in Silesia, ajpd 
not till 1720 , in those kept at London. jB||i 1749 the government of Sweden 
“ established what in this country would ivrobably be called a Board of Popu¬ 
lation, but is there denominated Tabebt^ety for reducing into convenient 
“ irms the extracts firom the parish registers, and the returns from the raogis- 
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tratcs of the numbers of the people, which the governors of the dilferent pro¬ 
vinces are required to state to the commissioners appointed tor these purposes. 
The extracts from the registers are made and transmitted annually, but the 
enumerations only once in tliree years. Printed fonns, with proper blanks, 
distinguishing the ages and sexes, b<ilh of the living apd the dead, with the dis¬ 
eases the deaths were occasioned by, are distributed throughout the countiy 
to enable the people to make these returns correctly and uniformly ; and the 
information thus acquired, respecting the state of populatioi and mortality, is 
much more correct and satisfactory than what has been obtained in any other 
place of considerable extent.”* 

The iirst table of mortality was constructed by Dr Halley from the regis- 
tcrkojit at Breslaw for the five years ending with 1(191; and Mr William Kcrssc- 
booin of the Hague, imblished a tract in ltf42, in which he gave a table of 
mortality fiivmod from registers, kept for nearly 130 yeai's, of many thousand 
life annuitants in Holland and West rriesland, Sir Nicholas Struyck also 
jiublished at Amsterdam, about the same time, two tables of mortality from 
registers of aimuitants kept there for about 35 years,—one of these tables 
shewing the mortality ol' females, untf the other that of ntales, but both, when 
combined, agreeing vciy nearly with the table of Dr Halley. In 1742, like¬ 
wise, Mr Thomas Simpson gave a table of mortality for I^ondon; and in 174C, 
M. Deparcieux published an essay at Paris, in which ho inserted six new and 
valuable tables of niortality, one of them constructed from the lists of the no¬ 
minees of the P'rencli 'Soutines, principally for the >ears 1989 and 1898, and 
the others from the mortuary registers#)f various religious houses in France. 
Four of these shewed tlie mortality of the monks of dilferent orders, and the 
fifth that among the nuns of different convents in Paris. Dr Price, in the 
first edition of liis Observations on lleversionary Payments, published in 177I» 
gave three new tables of mortality, constructed from the Dondon, Norwich, 
mid Northampton bills ; and in his second edition in 1772, five other tables, 
likewise new, for various places on tl>e Continent and in JSngland. In his 
fourth edition, which apjioarerl in 178.3, he; gave stmie either now tablejs of mor¬ 
tality, for Warrington anel Clicster; likt'wise for all Sweden and I’inland, imel 
for Steickholm separately, in winch the sexes were distinguished 'Phese latter 
tables for Sweden and Finland, were the first which had been constructed 
from data that could be relied on, being enumerations mud^ at seven differentpe- 
rioels, of the living, and registers of the annual deaths, in ea<di interval of age, 
among the whole population for 31 3 ’'cars ending 1778, (Stockholm excepted, it 
being for 9 years only) and the materials for ivliich had been communicated to 
him by M. Wargentiii, one of the Commissioners of the Tabe] vaxkct. In 1806 
M* DuvUlard published a wprk at i'ans on the TnlUicrice of the Small Pox 
on Human Mortulitjs in whicli he gave ^ table of mortality for France, found¬ 
ed on observations made f'rom.cjfbLSi’isive materials collected previous to the 
p'rench Kovolution. Mr Joshua Milne, in his Treatise on Annuities and Insu¬ 
rance, jiublished in 1815, likewise gave two new Swedish I’ables of mortality, 
exhibiting that of the sexes both separately and together, and deduced from 
the Swedish observations for the 25 j'cars cnclhig with 1795. He also luruished 
a table constructed from v^ery accurate observ'ations made at Carlisle upon 
a mean number to 8177 persons of various ages, ranks, and conditions, by Dr 
Heysham, who, for the 9 y^cars from 1779 to 1787, carefully preserved the bills 
of mortality of that ci^, supjjlied their deficiencies, and kept correct accounts 
<jf two enumerations of the iieojjle, in which their ages were taken. And, last¬ 
ly, Mr Milne gave another table of mortality' from the Swedish Observations 
for tlie 5 years ending in 1805, in his article on tlie Law of Human Mortality 
inserted in the voUuae of the Supplement to the Lneyclopacdia Britunnica pub¬ 
lished in 1824. 

Such were tlie jirindpal tables of mortality up to this latter date; but the 
one which ha<l been for a Jong jieriod almost uniformly relied on for practi- 
cal purposes in this countri'', was that denominated the Northampton Table, 
cicistructed by Dr Price from th^ mortuary registers of that town for 46 
years ending with 1780. A pri'tty g»ieral opinion, however, had for anany years 
prevailed, that thii table exhibiteiY the rate of mortality much higher than what 
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actually occurred, but of this no perfectly satisfactory evidence had, till lately, 
been obtained. The three Swedish Tables, although perhaps not applicable 
to this country, were always acknowledged to be formed from the most correct 
data, being founded upon observations neither confined to a short period 
of time nor to a small extent of territory. The two latter of these tables ex¬ 
hibit an increased duration of life iii'tbat ctiuntry; and all the three represent 
the rate of mortally there as being much less than that shewn by the N or- 
thampton T»ble. Tffithough the Carlisle Table jpves a still lower rate than the 
Swedish, yet, as the observations from which it had been deduced were more 
complete than any which bad previously existed in Britain, this table was 
thought bpr manjj- to exhibit more accurately than any other the duration of 
human life in this kingdom. 

The difference of mortality in the sexes, and also the disproportion of inole 
and female births, wore found by Dr Brice, from very extensive investiga¬ 
tions, to be as follows: 

According to the registers of several large ton-ns in Germany, it ajjpuared 
that the still-born males and females were as three oi* the former to two of 
the latter; and from a very extensive cCiUection of facts derived from the 
registers of various places, liioth in this country and on tlic Continent, it was 
ascertained that there were also more males every whci’e born aliv'o than fe¬ 
males,—the total number of males born in i’ ose places, during certain periods, 
lieing 2,300,960, and that of females 2 , 271 , 201 , or in the proportion of 20 to 
l!) ; and throughout France, in the ratio of 10 to 17- B^t from c<iually satis, 
factory observations, it was likewise ascertained, that, from some peculiarity 
inimiail to life in the male constitution, the ni.iles were reduced to a lesser 
number than the females before the expiration of the first year of age. In some 
situations also, more than a half, and in others more tliaii a tliird or fourth, 
of both males and females were found to die before the fifth year of age. 

In large towns, the births wore fewer, in projeortion to the marriages, than 
in tile country; and the mortality was so great, esjiecially among chihlrcn, that 
bad it not been for a c mtimial influx from the country, the jjopulation of large 
towns would have rajiidly decreased. ^ 

I’he mortality of males continues to be grea^r at all ages, throughout 
the whole period of life, than that of females,—the difi'ereuce being, in Dr 
Brice’s time, least in the wliole kingdom of Sweden, greater at Chester, and 
greatest at Stockholm. The number of deaths or “ decrements amung males, 
increase regularly through every period of life, fri»u 10 to 75; i»ut among 
JcihoIhs, tills increase is interrujitcd for a few years after 45. * This cannot 
be an accidental irregularity, the numh^s being too great, and the iieriod 
for which the observations have been made too4ong, to admit of such an 
irregulai’ity. Brobably, therefore, it •mVist Jic accounted for in the following 
mauiier. From the age of 30 to 36, tlJc nifinber of manied, and conse¬ 
quently of child-hcaring women, is gfcator than at any either ages; and tliis 
raises the decrements in that division of life. After 36, this number is dimi¬ 
nished, and the decrements fall, lletwecn 40 and 45, the critical periods come 
on, and the decrements arc raised agsiin ; but after 45, the number of deaths 
ariidng from hence becoming less, the decrements become alfp less, but con-' 
tiniic afterwards to increase, with increasing years, till tliey become greatest 
at 74 or 70 . It Is, however, remarkalile, that notwithstanding the peculiar 
dangers to which the lives of females are subjected, from the causes just men¬ 
tioned, there are no ages at which a xmaller proportion of them docs not die 
than of males, except the ages in which the number of deliveries is greatest, 
and that even then the jirohabilities of living uiuong them are nearly equal to 
those among males*.” It may likewise be mentioned, that females are found 
to live, upon an average, from 3 to 4 years longer than males; and married 
women longer than unmarried. 

But liowever accurately the rate of male and female mortality may be dedu¬ 
ced from observations made among the population at large, it must be evident 
that such a i-ate will not correspond with thetaperience of Life Assurance SJoci^ 
ties, whose members must be all in good health at the period of their admission. 
Acconlingly, in almost every such society^ t^e actual number of deaths among 

* Price on Hevoidoniiiy Payments, vok it p. 408,7th Edit. 1812. 
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their members, for the first 10 years at least after entry, fall greatly short ol 
that represented by the tables of mortality; and, of course, this diflercnce 
will be the {^eater, the more incorrectly any table in use may represent tlic 
ave^e rate of mortality among mankind to be. Thus, in the Equitable As¬ 
surance Company of London, whose premiums are regulated by the Nor¬ 
thampton Table, it was ascertained by Mr Morgan, the eminent actuary 
of that association, upon a calculation for 30 years, ending with 1810, and 
upon 83,201 meiiibers, that the mortality which had occin ced was only to the 
clniins which might have bcjen expected, fi*om the age of 20 to 30 as 1 to 3; 
30 to 40 as 3 to 5 f 40 to 80 as 3 to 8; 80 to 80 os 8 to 7 * 80 to 60 as 4 to 5, 
and in all ages togctlier, in the ratio of 2 to 3. 

Any rates of contributions, theretbre, calculated from the Northampton 
Table for sums payable at death, must be necessarily more than adequate to 
defray these benefits, and hence the principal source of the large sujquuses or 
profits that arc always realised upon those assurances. Indeed, according to 
the above experience, the premiums charged by the Equitable, and, till lately, 
by all the otlicr nfiices, for sums payable at death, are 30 per cent, biglier, and 
in many cases more, than are necessary to provide for the sums assured. 

In tlie case of annuities, however, calculated from the Northampton Table, 
the ellect is generally the reverse; for, as none will purchase these benefits but 
those wlio arc in the best state of health, and of strong constitutions, it has usu¬ 
ally been found that they live, on an average, considerably beyond tlie time ex¬ 
pected. Comparati^ly few ofiices, therefore, have schemes for annuities, 
and such as do insure these benefits^ generally purchase them from govern¬ 
ment, which is now ascertained to be losing considerably every year by such 
transactions. 

While, therefore, the premiums for annuities calculated iiy the Northamp¬ 
ton fi’able have been found greatly insulficieut, the premiums for sums pay¬ 
able at death haVe been as much in excess; and as tlic gicul mass of assurances 
conahsts of tJiis hitter ijenolit, such excess had become an oppressive and un¬ 
just tax on the higher clas-ses of the public. 

But inaccurate mortality tables must, if possible, |)rove stiU more hurtful to 
Friendly tSocieties, than e.ven to the higher classes of mutual assurance ussocia- 
twms; for, on the one hand, the members of those societies are ill able to pay 
more than is necessarily required, while, on the otlier,«n inadequate contribu¬ 
tion would prove ruinous in the extreme. Hence an acevrrate tabic of morta¬ 
lity Is of the utmost imi*ortance in the computation of their i*ates of contribu¬ 
tions and allowances ; and it therefore became a serious question, first with 
the Committee of the Highhand S^iciety of Scotland, and next \vith those of 
the House of Commons, what table of mortality ought to be adopted. 

The Highland Society confingd their inquiry among Friendly Societies to 
age and sickness only; but this tliey aftenvards regretted, us it was found that 
tno mortality of their members might ‘have been also pretty accurately ob¬ 
tained. As already monlioned, the committee luid theretbre to consider what 
tables of mortality could best be relied on, and applied for the opinion of seve¬ 
ral eminent calculators on the subject. Among many communications which 
were in consci|uencc received, the following are extracts from, one inad^by 
Dr Hamilton of Aberdeen. 

“ The choice of proper tables for ascertaining the rate of mortality, is a point 
of the greatest inqiortancc. I have not seen Mr Milne’s Treatise on Annui¬ 
ties, containing the Carlisle Tables, but observe that they give the probabili-' 
ties of life higher than any tables I am acquainted with. The Swedish Tables, 

g ven by Dr Price, are also high, and give an intermediate result between the 
orthampton and Carlisle Tables. I think the calculations should not pro- 
ceeil upon one set of tables only, but ux)on the medium of several esteemed 
the best. Perhaps the three above mentioned (Northampton, Swedish, and 
Carlisle), arc as good as any we are at present in possession of I consider^t, 
^wever, as a dcnidftralum to obtain tables founded upon more recent observa- 
uons than those which wc at jiresAit use, which, with the exception of the 
Carlisle one, are founded upon bills of mortality kept long ago.**—Now, it 
is generally believed that there has been a sensible increase in the duration of 
human life in this and other civim^d countries, within the last half century 
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ivbich ta&y be accounted for from move deanly babita, thc.^tter Creatm^t of 
dtsoasca among the poor, the practice of vaccination, &c. The belief of this 
is so prevalent, that some of the insurimee o/Hces have alteret\ their terms'; 
and the Carlisle taides seem to confinn the opinion. The cfi’ect of an increase 
of longevity is to increase the value of an annuity for lile; to lower tho terms 
Vipon which insurance tor life may be eifected; to ameliorale the terms for an¬ 
nuities to widows; .but it increases the demands upon Friendly Societies for 
the relief of sicknea^ and old £^.”—“ Although the possession of more tables, 
founded upon recent observations, is to be desired, wc must, in any present 
scheme, make the best of those we have 
Accordingly, upon considering various tables of mortality, and after the 
most mature deliberation, it was resolved to found the computations upon a 
medium derived from the Northampton, Carlisle, and latest Swedish tables; 
anti, from such data, Mr John Lyon, now one of the masters of the High School, 
Leith, and an able calculator, constructed a new table ol‘ mortality, lii the 
formation of this table, Mr Lyon reduced the tlireo tables, of which it is an 
average^ to the same radiv, or number, at the comple* mui of 20 years of age (it 
being only after that age that such taides are chiefly useful, at least for 
Friendly Societies); added the covrespomiing nimd)t*rs together, and assumed 
1005 as the radix fi)r a nexv table, using tlie nearest whole numbers to avoid 
fractions. Before, however, giving this table, it may not be superfluous to 
Contrast tbo-sc tables from which it has been deduced, iii decades, or periods 
often years, by which means some idea will be I’oriusd (jJ'thc pro])rioty of tho 
rate of mortality adopted. According to tho.se throe tables, then, the propor¬ 
tion of the deaths to the living, at dittcreiit age.s, is as follow.-s; 


\evB, 

Northampton. 

muQS&isHii 

I.ATKSX .SWKDISH. | 

Between 20 and 30 
30 — 40 
40 — 50 
60 ~ 60 
60 —. 70 
70 — 80 
80 —. 90 
Above 90 

1 to 63.7 

1 — 53.5 

1 —41.7 

1 — 29.9 
1—203 

1 — 11.0 

1 _ 5.0 
• 1—2.4 

1 to 132.60 

1 — 94.44 

1 — 69.72 

1 — 51-74 

1 -V S4.24 

1 — 12.04 

1 — 5.69 

1 _ 3.50 



Thus It appears that the Northampton Tabic represents the wxtc of morta¬ 
lity, in the earlier ages, to be double that reixresenled by the Carlisle; I out 
of 63 persons, of any age between 20 alld^O, dying annually according to the 
former table, while there is only 1 ou^ of 132 according to the latter. The 
following is the average of the three, anthflfeo J,hc average of the number of 
the living to those who died at the .same .ages in the city of Glasgow, as cox* 
rectly ascertained by Mr Cleland, during the year 1822, the one succeeding 
that in which the last census was taken, and iii which the number of dcath.s 
differed only by four from, that of tlxe preceding year. The table of the High¬ 
land Society represents the average I’ate of males and females ^coixibined. 


^C£S* 

Hiort-avd .Socikty 
A vauAon. 

GLASGOW. 1 

Maljcs. 

Femai-kr. 

Both. 

Bntxyneu 20 and 30 

1 to 95.50 

1 to ai.5 

1 to 137-0 

1 to 107.6 

30 — 40 

1 —. 76.67 

1 — 73.5 

1 — 81.1 

1— 77.6 

40 — 50 

1 — 58. U 

1 — 58.7 

1 — 74.2 

1 — 66.0 

50 — 00 

1 — 40.28 

1 — 41.5 

1— 47.5 

1 — 44.6 

60. — 70 

1 — 21.90 

1 — 20.7 

J — 28.6 

1 — 22.3 

,70—80 

1 _ 10.48 

1 — 8.1 

1 9.6 

1 — 8.9 

80 — 90 

1 — 6.17 

1 — 5.9 

1 — 6.6 

1 — 6,3 

Above 90 

1 —' 2.50 

? — 1.6 

1 — 2.9 

1 — 2.4 * 
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Here llrtf diiFercnce between male and female mortality is very strikuigly 
shewn by the Glasgow Table,—a fact which, although well known to those ac¬ 
customed tu^fuch investigations, has been hitherto seldom contemplated by the 
great majority of the pubHc. .Hut, as the averjige of these two tables for males 
and females combined, come so near to each other, in j>criods of ten \ ears, be¬ 
ing, according to the Ifigblaiid Society’s average for all ages between 20 and 
SO, one in 70.77 aiinmUly, and, according to the Glasgow ybservations, one in 
83.6C, it may be prcsinned that the following Table willCrepresent pretty ac¬ 
curately the mortality <>(“ the working classes of this country, nt all ages from 
that of 20 to iJie utmo.sl period of life. The average number alive, through¬ 
out the year, i.s a mean between those alive at. the beginning, and those alive at 
the end'of each year. 


MOllTALlTY TABLE, exhibiting the Law of Mortality after 20 years 
of Age, or the Number of Persons alhx' at the beginning of each year, till 
all are dead, out of 1005, all conmiencing the 21st year of tlxeir age at the 
same limebeing an averag^of the Northampton, Carlisle, and latest 
Swedish Tables of Mortality *. 


Affc 

.e-3 

fc g 3 

3 c 

s c o 
^ Q «8 

SE O 41 

if 

«;•= 

eu c; 

fcl SI 
“'h S' 6 
B.grt 

gss 

Age. 

.B-S 

k a» » 

Ip 
^.2 8 

Number who I 
life each year. | 

>. 8 E 

i-s! 

ffa sj 
^ a> A 

Ago. 

Number who 
commence in. 
each year. | 

Number who | 
die each year. 1 

Number alive 
each ,year on 
an average. 


1005 

10 

1000 

40 

733 

13 

727 

71 

324 

23 

313 


995 

10 

990 

47 

720 

13 

714 

72 

301 

2-3 

290 


985 

10 

980 

48 

707 

13 

701 

73 

278 

22 

207 

21 

975 

10 

970 

49 

094 

13 

088 

74 

250 

22 

245 
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905 

10 
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50 
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13 
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75 
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21 

221 


955 
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51 

008 

14 

001 
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213 

21 

203 
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10 

940 
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054 

14 

047 
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192 

20 

182 
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930 
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033 
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920 
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118 
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11 
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33 
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00 
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65 

3C 

851 

11 

840 

•01 

“ 520 

10 

512 

80 

49 

10 

44 

37 

840 

11 

835 

02 

504* 

17 

490 

87 

39 

9 

35 

3« 

829 

11 

824 

o:i 

487 

17 

479 

88 

30 

7 

27 

3!) 

818 

12 

HI 2 

04 

470 

18 
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89 

23 

6 

20 

40 

800 

12 

800 
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452 

19 

443 

90 

17 


15 

41 

794 

12 
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00 

433 

20 

423 

01 

12 


10 

12 
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12 

770 

07 

413 

21 
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93 
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44 
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2 

2 

45 
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13 
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L21 
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23 
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95 

H 

1 
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Sudi, then, was the rale of niortalit.y adopted by the Highland Society of 
Scotland in calculating the necessary contributions tor allowances in Sickness, 
Deterred Annuities, mid sun'.s pa 3 ’able at Death, to the Members of Friendly 
Societies; and it will next be seen from the evidence taken before the two 
^eicet Committees of the House of Commons, how far the above Table may 
be considered as suitable for thes^purposes. 

* HijjhknU bocicUr’^ Reports p. 140. 
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Report of PaiUanicntary Committee in 18^5. 

The causes which led to the appointment of tliis Committee, aftd the result 
of their inquiries into the rate of sickness, have been already’ detailed* As to 
■* the law of mortality, comparatively little information was obtained, except 
that afforded by Mk John Finlaison, actuary to the National Debt Office, 

' from the experienced the Government annuitants. The following extracts 
contain all that is important in the Bfinutes of Evidence on this subject. 

1825, March 8.—The Uev. J. T, Becher of Southwell in Nottinghamshire, 
gave it as his opinion, that no greater approach to accuracy in the rate of morta¬ 
lity can or need be made, than what is made by the North:unijton Tables.— 
lieparl., p. 29. 

John Finlaism, Esq. Actuary to the National Debt Office, stated, That, 
six years ago he had been appointed by Government to investigate the true 
law of mortality which prevails in England, among persons of either sex, at 
the present time,^—at the present time, he^saj^s, be(‘uuse he had discovered a 
very extraordinary prolongation of life in the course of the last hundred years. 
He had thus been enabled to make ohscrvalious upon neai-ly 25,000 life .an¬ 
nuitant's of both sexes, consisting of the noii.'.iecs in the three Tontines com¬ 
menced in Ireland between 177S and 1779 ; the nominees of the great’Ton- 
tine commenced in the year 1789, in Enghind; and the nominees of l.ifc 
Annuities granted at the National Dobt*Officc since the year 1808.—From 
which observations it appeared that the duration of cxi.«itence now, compared 
with what it was a century ago, is as four to three in round numbers; but 
that the diUerence in the duration of male and female life is much the same 
as it had been stated by former aulbors. (See p. 73- of this Journal.) These 
Life Annuitants, of course, chielly consistc'l of the upper clas-ses; but Mr 
X’inlaison had also been enabled, by the orders of Government, to observe the 
law mortality prevailing among 75,000 out-})ensionors during llio seven 
years betwi*en 1814 and 1822, when a very great d^erenco was found, as might 
have been expected, between the moilnlity'^ of these two classes, the latter 
being all men who had been discharged either on account of long service, 
wounds, or impaired constitutions. Mr Finlaison also found, that tiio Car¬ 
lisle table came nearest to that whicl’ he had deduced from the observations 
of the 25,000 people, had he cranhined both males afid females together, as 
had been done by the framer of the Carlisle table; but was of opinion that 
the data for this latter table was rather iiisufficicnt: “ In reference to the 
Northampton tal)les, which arc the basis of most of*the calculations Issued in 
this couptry, it is well known that that fabh^juideiratos human life to a very 
great degree. I hold in my hand a calculation* of tlie effects of the Nor¬ 
thampton table, as apjiliod to the nominees who have j)urchased annuities from 
the Sinking Fund within the la.st sixteen years; and the statement also shows 
the application of my own tables to the same events, both of them as com¬ 
pared with the fiict,—the result is, tliat 481 of those; noiniitees would, accord¬ 
ing to the Northampton table, have deceased beyond what the fact has been, 
out of 6,940and that, by my own table, the excess that should have died 
beyond the fact is only 21; and we rather think that difference will vanisli 
when wc come to know the whole of the lacls of the case., becau.se .several 
people have not claimed their annuities, wdio may ]>ossibly l)c dead.” The 
witness, in the course of his examination, delivered to tlie Committee several 
tables in confirmation of his statements.— Patfcs 44, 45, 48. 

March 15.—William Morgan, E.sq., Actui^y to the lamdon Equitable So- 
ciety, conceives that there is a very great difference between the mortality of 
the children of the lower and of the higher orders, more deaths taking plac’c 
among the former than among the latter class; and that he is sure not half 
the childi'en born in London live to be four yeai-s of age.— Page 52. * 

April 2B.'~-fVillum Fretul, Esq. Actuary to ^he Hock Life Assurance IiistU 
tuiion, thinks the Northampton tabic would come nearer to the average of 
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among iftembers of Fncndly Societies than they would do simtiiig the 
higher classes; but does not think that there is any dilferen^^ " 4he duration 
of hunum life since the time Avhen the Northampton tab*. ' W framed.— 
/'aye 8?. # 

Dr' Augustus UoxsAe Cwranville^ professionally connected with two extensive ^ 
lying-in institutions, and «'ith the Infinuary for Sick Children, gave some 
valuable ami interesting information as to the earliest ales at wdiich women 
many,—the period they are most prolific, and when they cease to bear child¬ 
ren,—the average nunilM'r of stiJl-boru and living children to each marriage, 
—the j^criods of infant life when the greatest mortsUity prevails, &c. “ 'Jne 

> numbers of married -women, to whom my observation has extended, as far as 
the sJateineiits in the books before the Committee bear me out, are 7^880 at 
the Westminster General Disjicns-iry in seven years smd a quarier; 2,785 ia 
three year.s at the llenevolent Institution; and, in reference to the cliildi'en 
at both these institutions 9,000 ; whilo at the Roysd Infirmary lor Sick Child¬ 
ren, 5,CIO is the number as stsitcd before ; giving a general total of observa¬ 
tions, amounting to 2i,IoO.’* We must del.jy tiila future (opportunity a full 
detail oi* the re.'.iilts of Dr Graiwille's inve.stig{itions • but he states that, 
in 1818, “ I made a calculation referable to about 100 women, whom I hncl 
closely quc.stioiied respecting mi":carriages they might have had ; the I’e- 
.sulLs whicJi that examination gaA’e me was, tliat, among the class of the poor, 

1 woman in 8 who ia pregnant invariably miscarries. After a lapse of seven 
years, I picked outj without reference to age, or any thing else, 840 other 
women, attendant on another njedicj-1 charity under my care, different from 
that which had supplied the number obtained seven years before; and, on 
calculating from their answers to the same question r^pecting mbsciUTiago, 
the rcsiilts of those answers, I found that, in both institutions, though fhe 
poor are resident in difieront parts of the town, but of the same class in life, 
precisely the same proportion resulted fj-oin the calculation, viz. that I in 3 
miscarried, pa.s.sing over the nutnber of wouicti who might have been exa¬ 
mined during the intermediate period of .se^'cn years on tlio same subjcHit.”— 
Pages 84, 85. 

Mag 4—iWr John Fbilai^u haA’ing on a former day received the books of 
Dr Granville, with a view to calculating results that might bo useful for the 
purposes of the Committee, he now gave in a paper containing these results, 
as calculated from a carefid analysis ra those registers. Whence “ it appears 
that the mortality ainoiLg infant life, in the class of poor people, is very great, 
so much so,\hat out of every 10()0 births, only 542 infants survive the period of 
nursing, or, in other words, arc aUv^ at the time of the motlier’s next lying- 
in. It apj»c!irs further,* that, tor whatever period child-bearing goes on 
among the lower classes in Li^qdnn; up to the tAventietli year of parturition 
inclusive, the mnnber of births %'e invariably constant at the rate (rf‘ two in 
four years; while the number of cliihft-en reared and alive at the period of 
the niother’.s next lying-in. Is also im’-ariably constant at the ratio of one in 
every four years.”—“ It does not appear that any material observation re¬ 
sults from the age at which mai'riagc is contvact(xi on the side of the female, 
with this exception, iliat, wdreri marriage is formed very young, the births 
are not so quick as wlicn marriage is funned at maturer years. For example, 
while 400 females, married under 17, would, in each year, from the {reriod of 
parturition, have 182 births; 400 females, married between 28 and 83, would 
have 23C birth.«, because those last happened in the earlier years of marriage; 
but the projjortion of children which the one and the other class would bti 
able to roar, would bo just the sanu*.”—It is added, that these observations 
aj)ply exclusively to the loAver orders in Dondun, from w'hich class the regis¬ 
ters were framed— Page 80. 

Sucji was the principal inlbnnation obtained by the Committee of 1825, re¬ 
lative to the births and mortality of tlus country ; hut it is proj)er to r^nark, 
that these subjects did not Ibj'm# pri)nary object of this huiulry—endowments 
for ciiildren, the average rate of sickne-ss, and the more minute details of the 
management of Friendly Societies, being the points which the Committee 
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had principally In vtew. They stated, however, in their Report,*that “ it is 
certain that the experience of the offices for insurance on lives has proved 
the Northainjiton Tables to be much -more unfavourable to human life than 
the purposes of those ofilccs require and recommended to the House to 
resume their inqitiry in another session, that such information might he oh- 
toined, under parlmmeiitary authority, as should place the question almost 
beyond controversy. 

Report of Parliamentary Committee in 1837. 

• The attention of this Committee was chiefly directed to the Saperannua> 
lion Allowances of Friendly Societies, and consequently to the average dura¬ 
tion of life, on which all computations for such allowances must necessarily 
depend. It was therefore indispensably requisite, that the history and ac¬ 
curacy of the Northampton Tables shou*d be more particularly considered 
than they had been by the former Committee; and that this has according¬ 
ly been "done, will appear from the follow!" ' brief summary of the Minutes 
of Evidence. 

t» 

April 3. 1827.—The Reverend J, T. Recher gives a detail of his investiga¬ 
tions into various tables of mortality, and of the different mortuary registers 
from which Hr Frice had deduced the observations on wliich he coiistrucle<i 
the Northampton Tables. From such a concurrence of testimony as “ was 
brought under the consideration of Hr Price, wlion he originally' formed the 
Northampton Tables, I venture to presume that they were then render¬ 
ed as correct as calculations founded upon the doctrine of aucli chances 
could avail; and Consequently that tliey still remain sufficient for every prac¬ 
tical purpose, unless some variation eau be shewn iii the ordinary standard of 
mortality.”—-“ In a note published by IVlr jVflngan upon Dr IMce’s Obser¬ 
vations on Reversionary Payments, he states the mortality prevailing among 
the members of the Suitable, or the proportions subsisting between the 
claims that had been actually made, and the claims that should have lieen 
made, according to the Northaiuplon calculations rttirhich statement of Mr 
Morgan has, as 1 conceive, given rise to considerable misappfthension and 
error. Subsequent calculatious have been made by Mr liablsagc, an eminent 
mathematician, and by Mr G-riffith Davies, an*intelligent actuary of the 
Guardian Office. Jloth of them havedbrraed tables upon what they denomi¬ 
nate the exjierience of the Equitable, meauThg trfie experience of Mr Morgan, 
as communicated to the public in the few lines which they cite as their ba¬ 
sis. Now, in the year 1777, it will be found in the Journals of the House 
of Commons, that when Mr Morgan gave evidence licfore the Usury Com¬ 
mittee, he stated the claims made upon the Equitable to be to those which 
should have been made, in the following proportion,” Table I. “ And in the 
year 1810, Mr Morgan made a calculation for 30 years, ujion 83,201 mem¬ 
bers of the Equitable, from which he deduced, that the mortality which had 
occurred was to the claims which might have been made,” as in Table II. 


Table I, 

From 20 to ,30 as 7 to 17 
30 to 40 as 3 to 5 
40 to go as 1 to 2 
50 to CO aa 7 to g 

ages frmn } ^ ® 


Table II. 

From 20 to 30 as I to 2 
30 to 40 as 3 to 5 
30 to go as 3 t» 5 
60 to 00 ns 5 to 7 
. 7 ^ 60 to 80 as 4 to 5 

And in all ages together, in the ra- 
. * tio of 2 to 3. - ' 
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Here ite find subsisting betweien tlie sums a siii^lar coirespoiulenee- 
From iJO to 40, and 40 to 50, the proportions are precwely the same, and at 
all other ages.«early so; and the general ratio in bolli instances is us 2 to 3 ; 
but so far is life froju Juiving been improvetl, that in all oases cxccj)! where 
the proportions are the same, they appear to be less in favour of life than they 
were in the year 1777 *• Besides which, in a conversation-with Mr Morgsin, 
X find that a little inadveitency has occurred in calculating these proportions, 
so as to render them less in favour of life than what they^eem to be. This, 
I have no doidil, Mr Morgan will explain, though 1 do not feel authorised 
to enter upon it. But to ascertain the accuracy of his conclusion ujion the 
numbers taken in 1810, he made a further calculation upon 151,754 persons, 
members of the Ec^uitable for 20 years, ending in the j'ear 1821, and specify¬ 
ing the diseases by w'hich the deaths were respectively occasioned; and his 
conclusion most decidedly is-^-us given to me in correspondence, and printed in 
my Observations upon your llcj)orl, j), 88, which I solicit permission to lay 
upon the table, as well from his opinions delivered in ins charge to the E(uii- 
tahlc in 1825, and [)ers(>nally repeated to me on Saturday last,—-that life 
among the members of the Eiiuitaidc has ratlier duninished than increased in 
value; which ojnnion I find also confirmed by other actuaries.” “ With I’c- 
spect to th<! mortality of fcnialc.®, Jie (Mr Morgan) is full}' convinceil that no 
such dillerence exists as to authorise .any variation of tables. If .such a dif¬ 
ference had existed, he must have discovered it, because the Eipiitable insures 
both sexes very largirfy, and more es]iecially upon survivor.ship,s, principally 
between husband arid wife, consequently the excess inu.st have appeared in 
the superior nundH*r of females, and ChLs the more distinctly, as the survivor 
pos8e.sses the option of receiving either a gross sum, or of becoming an annui¬ 
tant.” Mr Becher then gives a very long and minute detail of the rates of 
various life a.s.suranec association.s ami Friendly 8bcietie.s ; alsi>, a further ac¬ 
count of the data possessed by Dr Price for the construction of hi.s tables; but 
our limits i)reclude us quoting any more of his evidence, which occupies near¬ 
ly eight pages folio, all chielly in defence of the Korlhamptoii Tables.— lie- 
port^ pp. 1.5-22. 

Joshua MUue^ Esq, actuaryt»states, that there now exist three tables, w'hicli, 
he conceives, show, with sufficient accuracy, the rate of general mortality, or 
the proportion ol’ the i)eople, including ail ages, which die annually. Speak¬ 
ing wlth'reibrcnca to this country, these three tabic* are “ the Carlisle and 
two others constructed fonm the experience of the Equitable Society, of the 
mortality that has been tmserved to take place among its mcmbcr.s for a period 
of upwards of 30 years. One of tliese tables was constructed liy Mr Babbage, 
a gentleman well kntnvii ,yid justlj’^ i^ijirecialcd in the scientific rvorld; the 
other by Mr Griffith Davies, actuary ^o the Guardian Insurance Comjiuny; 
they were both published in Uie*I«uginmng of the last year. I had, previous¬ 
ly, in the Su^qileiucnl to the Kucyclopnvdia Britamiica, given a comparison of 
the mortality prevailing in the several intervals of age, from 10 years to the 
age of 80, according to the (^arli.sle and N orthanipton Tahie.s, and the expe¬ 
rience of the Equitable Society; by which that experience and the Carlisle 
table appear to agree remarkably w-ell. 'J’lie twm m^ntlemen just named, have 
since shown it at each separate age; and I have here tables of the valpes of 
annuities calculated from these ttiree tables of mortality, compared with ,the 
results of the Northampton table, derived in a similar way. I beg leave tp 
state, a.s to the nature and uses of a table of mortality, the object being to 
show how many persons at any' one age will arrive at any greater age } tJte 
simplest way of considering it, is to suppose them all born at once. ' I- can 
illustrate this subject by comparing it with the table of mortality for Sweden, 

• If wc tightly unilctftUnil t he note by Mr Morgan, at p. 182.183 of vol. i. of Dr Price's work ,(7tb««U' 
tion), the dcatiiH i;xpccte(l to occur previous to 1777. had been calculated by the table lit mortalttv 
constructed by Messrs Simpson and Doda from the bondon Observations, while the numtierc 
deaths expected to iiappon during the .30 years ending with 1800, had been calculated by'the Notkhmnp- 
tpn table. Now, as tne London table represents a much higher rateof mortality thab the one lor 
Northampton, and as gic deaths among ttiqanembeis of the Kqulntblcprevious to 1777 borethp^itne 

E oiKWlita to the former table as the tleathi occurrlng.for the 30 years ending with 1810 did.|o the 
it necessarily follows that the duration of i^e must have ioGieascd since the year 
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Avhich vfoA published in my work ou Annuities in the year 181^. Of 10,210 
male children bom in Sweden, just 6098' arrived at 18 years of age, 8026 at 
60, and »o on. In a male population, where the law of mortaUty was the same, 
and the number of U»e annual births, as well as that of the annual deaths, was 
constantly 10,210, the whole number of the people would be 384,733. This Is 
where there is ntamigration, and, consequently, the number of jKjrsons is m- 
duced by the lawmf mortality only": but if you suppose the population to in¬ 
crease, whhdi has seen the case for the last century and more, in almost all 
the countries of Europe; then of course there will be a great many in the 
early parts of life fur whom there arc no corresponding survivors in me later 
peiiods. for inst;uice, the population has doubled in England within the 
last 48 years, then the number now existing at IS years of age will lie twice- 
as great as it was 48 years ago ; but the number at 60 will be only the survi. 
vors of those who were 16 years of age 48 years since, and consequently only 
half as many as the survivors 45 ycais hence will be, out of the persons now 
18 years of age<(, and therefore, such a tabic is of no kind of use for determin¬ 
ing the probabilities of life, and if applied to that pui-pose will onl}" mislead ; 
for instance, out of this nun her 6096, 4£%years ago, at 18, if the population 
liad doubled, the same table would repiescnt only 3026 to have attained 60, 
whereas the 12,190, now 18, will leave twice as many survivors at 60, that is 
6082; tlicroforo, if >.m wi-di to provide J.''t uiiies for them, and calculate ac¬ 
cording to that table of an increasing population, you will only provide half 
tlie annuities wanted. The principle a]>plies in all'casifs, and hence it is ma. 
nifest, tliat these tables (the Northampton) arc quite unfit to determine the 
probabilities of life by.” IVlr Milne having liecn requested to state which ta¬ 
ble he would prefer "for the calculations of Friciully Soi u'ties, declined giving 
any direct opinion. “ Having myself constructed the C’ai'lisle table, and cal¬ 
culated tables of the values oi annuities ti*om it, I would rather that theCom- 
niittee should decide on that question than take iny ojiinLon ; and I consider 
it would not be difiicult to atfiml honourutde gentlemen the means of judging 
with fiuility of the preference .”—Pages 28, 26. 

A-prU y.—/'YrtncM liathu J^sq, a( tuary, thinks that the safest tables for cal¬ 
culating annuities for the uorking classes woulfl be the Swedish. According 
to him, out of 1600 born, (here would be alive at the ago of 65, “ in Nor¬ 
thampton 140, in Sweden 835, and in Carlisle 302 ; those have been formed 
from particular towns, Sweden has been made Iroin the country at large. 
Friendly Societies are partly maue uji of persons irom the countr)', a great 
portion may be in tow n, and a great number in the country farifts.” He can- 
Jiot account for the exltaoidmary dilfeTjLMice between the longevity of the peo¬ 
ple of Nuithamptoii and Carlisle hardly thinks it worth while to perplex 
the subject w ith a diftereiit rate of payuteiit for males and for ibmalcs, to en¬ 
sure the same object :—^lias an ojiinlon, Uaf chu hardly tell upon what it is 
founded—wlu'thev from the small-pox lieing removed, or from habits of dean- 
liuess being more common among tlie lower classes—that the duration of life 
has increased within the last 40 years .—Page 2T. 

Mag 4.—OAfwfc* liaJAiage and lienjamhi Gomperis>, Esquires, actuaries,—. 
For emulating the necessary payments by the working classes in youth and 
manhood for annuities in old age, Mr Babbage would prefer, of the tables he is 
acquainted with, the Swedish tables in l)r Price's work, or the French tables 
of M. Buvillard. By these tables fewer persons die from the age of 8 to 17, 

but ajEl;er that age mure than by the Swedish tables _ Mr Gompertz thinks the 

table constructed by Mr Finlaison for tlie Committee in 1H25, agrees nearty 
with the Carlisle tables, and then tore, that it would be a good table to ealcii- 
late endowments fbr children from, in consequence of its making death among 
the younger branches of mankind less than some of the other tames, and there¬ 
fore, that a greater endowment might Tie expected than was calculated on; 
but does not think it would be by any means saiu to rely on the Northamp¬ 
ton tables fbr those purposes. Tt appears to me, that'a great part of the 
profit of the Equitable A8suran(*c Company has arisen from insuring lives, Ih 
cORSoquence of the Northampton tabic being more fevourablc to death than it 

? OCtOBBRii*-BKCEMBBR 1827. • « F 
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should be; that should be the catiSe of profit, of course a reverse will 

take place inThe society .use the Northampton table, Upt the 
real expeiien'p& of the'Equitablc appears to agree ,trith the Carlisle tables to- 
leralu-v.'a^U to a great extent; and tiie same observations have been made bv 
other g^tleumn*-rl believe Mr Babbage, Mr'l)a'»*1e^,'a»d Mr Milne, as well 
as mysolfi”— Bab^e agmn rcniarks, that “ t4»|s will affoiid an opportunity 
of e^plaiiiing something %ynich mig^t perhaps othei'wise Ifa misitnderstuud. 
If I am asketl which tables I should wish to use in making Jiy colculatipns re- 
Jative to the poorer orders of society, I ^ould state that my obgect Vuuld be 
.to get such tables as exactly and perfectly, repi-csenfed those classes through¬ 
out, all their ages; but it may be said that this .ia'Hmsnfe, and .that, others 
should be taken whejre the deaths are more numerous than those whi^ really 
happen. JVty view in all cases is, let us get as nearly as we can the law of 
mortality of the class for which we a-.ant to calculate, and add to. the prices 
computed from it some proportional pjurt suiHcieut to insure the safety of the 
establishment which uses them. I strongly object to usingjptables giving a 
greater mortality than is expected to take place, a course which has sometimes 
been defended on the ground of safe^v to the estabUshraent. Safety is much 
more certamly secured by judging as nearly as possible the trii.e risk, and add- 
ii^ an additional sum for security. If tables not rei>rcsenting the mortality 
of the class for whom they are designed are employed, every step in the rea- 




calculations are at nll«omplicaicd, the errors so introduced may .not impro- 
bablj’^ act on the opposite side to that 'jyhicli Ihev w'ere introduced to fiivour.” 

Imention a little woik, tvhich is jjrobably.known to some of the mem¬ 
bers of the Committee; its title is “ Annuaire;” it is published by the Freucli 
Board of Liongitudc,,aiui conlaliis an account of the progress of population in 
France and in Paris; un account of the marriages and of births, male and female. 
There are some singular liicts very recently established, by a large enumeration. 
It is published every j'ear at the price of* one franc, ami contains a great ileal 
of very useful information. It lus usually been bup})Osed, that the proportion 
of males born to that of females, was 21 to 20; that >s to say, the quantity of 
moles aljove females iras onfttwentiet lu In France it has been observed, 
tdiat out of 0,70^,778 persons born, legitimate and illegitimate, there are 
ti,<t&8,9G5 males and 3,21(>,813 females, or ncai'Iy 16 males to cveiy 16 females. 


will be 106,634 legitimate mules; but that for every 100,000 illegitimate fe- 
male childr’en, there will be burn*anly 105,128 illegitimate males, so that the 
probability of a child’s about to be born being a female is greater if it is illc- 
{ntimate than if it is legitimate.” In conclusion, Mr Babbage states, that he. 
should ^ certainly think it would be very desirable to calculate for the poorer 
classes on^other tables than those used for the higher classes.”<—28-.33« 
John A^aplor^ Esq. actuary of the Economic Life Assurance Society,'hmijni. 
hcsitetiou in saying, that a society fbunded for the puiqiose of gragtij^'^k 
nuities, whicli adopted the Northampton table, and a memi rute.:0flkt6f>. 
rest, would be ruined, from that table repre.sentiug the rate of mortality by 
f^ too high. Ho considers Mr Finlaison’s tabic 86.) to be:accurate jftom 
its near a^eeinent with the Carlisle tables, and recommends these fbr the 
purpose of calculatnm annuities. He is farther decidedly of opinion, that the ’ 
ayetage duration of life has increased within the, last forty years; add iii 
ther explanation of all these jjoints, her afterwards gave in a dctaUed'.ttrrhten 
statement to the Committee, containing mUcEvaluable information. , Wecaii 
only, however, give the following extracts‘‘The Northampton •ta'ldewiass^' 
to b^ ^pended on than any of those above. mentioned, because itMnbti^- 
rrv^ frpa* proper ilata; no enumei-ation of the nppulation, classed aectAhfe 
to the ^ imj^g been, in this iifstance, oMain^. It is well knowm’M^ 
t^le of.-mortsdlty, deduced from mortuary registers only, cannot be cbni^l 
;ynle»8 the population had been stSt&nmy, the bfrths and deaths 
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nol only during the time the registers were kept, hut ulso duriilg tlic previouit 
century. The cclcbnite<t JOr Wico dup]>oae8 a table of mortality may be ac** 
curotely constructed from bills of raortalit v, where the deaths exceed tlie 
births, if the numbers and ages of the annual settlers can be determined; and 
in constructing’the Northampton table, he computes the number of settlers 
IVom the exoe^f deaths, and their ages from the bills of mortality. But the 
number so comuted would be correct only, if the mpulation of Northamp¬ 
ton had remain^ stationary during a ceutuiy and a lialf; and the ages coutd^ 
not be ascertained by the bills, uumss the law of mortality (the very object of 
the invesltgation) were previously known. Little de{)endcnce can be placed 
on a tabic thus constructed. Indeed, it must be obvious, that a table of mor- 
talit}', i. e. a table exhibiting the proportions of deaths lo the numbers living 
at all ages, can be accurate^ constructed only, by means of enumerations m 
the living and registers of deaths, each classed accurdingto the ages.” ** It is 
much to be lamented, in a country like h)ngland, where calculations on lUb ‘ 
cuntingcmcics are so constantly reipiired, that no efficient means have been 
adojited for computing an accurate table of mortaliiy. If frequent enumera¬ 
tions of the living at all ages, and regi'^ers of deaths at ail ages, throughout 
the kingdom, were obtained, not only the law of mortality for England in ge¬ 
neral, but the variations of tiiat law for different places, and lor the same 
places, at diflerent times, and the law foi icb sex, might be accurately deter* 
mined.” Pages 34-ti4 and 8fi. 

AlayW. — GriffiOiDaoic% Esq. Actuary to the GuardiJH Assurance Com]^y, 
states bis opinion to be, that the Nuithampton table gives the average dura¬ 
tion of life rather lower, and the Carlisle and Kinlaison’.s tables somewhat 
higher, than that winch obtains among the aggregate mass of mankind in Eng- 
laiul aiiil Wales; and therclbrc that neither are wcdl adapted for calculating 
pa^'inciits for annuities to the members of Friendly Societies. Neither does 
he think the experience of the Equitable w ould give :uj accurate result for the 
jierbons insuring in Friendly Societies, a tlie Equitable insurers are, general¬ 
ly speaking, in u higher rank of life, and arc more select lives than those of 
Friendly Soci<‘ties. “ On that account, unless the incidental cxpences neces¬ 
sarily attendant upon < he managcineiii of sociBtics were taken into account, 
the experience of the Equitable wuqld be full high; but taking into account 
the uncertainty os tn4he rate of interest, and also the incidental expences, I 
think It would be nioie safe to use the Carlisle table, Mr Finloisoii’b. table, or 
the experience of the Equitable, to determine thoicoulributions for deforredi 
annuities.” IIi* coiiceives that, throughout all ages, the duration of life in. 
higher now than it was a Iiundred yeys ago, and that it has been gradually 
Increasing during that period, but more partkuliurly since the beginning of the 
present century. “ All obseivatious tend to confirm that female life, I believe 
at all ages, is better than male, and oven mJIrieil better than singleand “ as 
another corroborative of the increased value of life within the last 100 years, 

I think on examination of different tables, the fruitfulness of women, say from 


—, prior 1-- - , 

adcimate to compensate for the existing mortality; so that he strenuously ar¬ 
gued that the population was decreasing in this country; and 1 believe that, 
supposing the documents he had to reason upon to be correct, the conclusion 
he nrow was not so erroneous as it has been represented. It is not an increase 
in the number of births, as compared with the numlier of bearing women, that 
has increased the population, but the increased number of chiltken that have 
been tetured firom the birth, and passed through the different stages of life.” 
Page^ 36-3fi. 

JOe Ai, tt. Gramme not being aware that he should be again examined 
before the Committee, had not prepared the additional information which he 
might have done, in addition to what he had laid before the Committee in 
18^. He stated, however, that he had been for* some time proparing a 
riea of tables, and a paper for the Royal Society, whidi would bear upon the 

S ucstlon before the Committee. He also stated, that he had observed a very 
Bcldcd decrease of mortality among cbUmfln foom one to adqlt age, within 
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the last ten y&w; at least anumg the total niimb^ of^lldrt’n that came 
behire.hisilt a^^mtienls. The Doctor lUcetrlse gave some farther results of his 
obaervatioi^'anitc' 1»35, u’hich confirmed w^t he had then stated; and-^^ ^dth 
regard to the question as to the number oi' cldldren thot such married women, 
may pTnduce in a given period, 1 have to observe for'.tho'present, that it is a , 
cumus ihet, that u' a w'oman marries at the age t)f twenty-orie'i'or twenty-two, 
and is placed under precisely similar circumstances for the following' fifteert ' 
years as women at fourteen, fifteen, and sixteen, marrying^at ttat age, may 
be supposed to be under, will produce the same numt^er of children as the lati 
ter would, though the party marry seven or eight years later j and the reason' •. 
of that is this, that the latter ones, those that marry very voung, cease mther 
somier, or go a great number ot years without children. When th^y asTiive at . 
twenty or twenty-five years of age, tbe\'‘ will stop till about thirty, and h^n 
again; whereas the age of maturity at which a woman is most pruUfic,. appears 
to bo about twenty, and there seems no stoppage, except disease steps in, g<>- 
ing on regularly every two years, or if she does not suckle, every year until . ‘ 
she arrives at forty or forty-two years of age, which is the usual period for it to 
terniiiiate.” The' whole of Dr Gran^i lie’s evidence is extremely interesting ; - ■ 
but os it is not immediately conneo^d with our present object, we cannot af¬ 
ford room for a fuller detail. {Pages 40, 44.) 

May 25.— William Morgan, Ksej. actuary" to the Kquitable Assurance Ofiice, , 
affirms that the Northampton tables arc “ certainly the most correct tables * 
for the mean duratiotSfof life, in all private concerns. For the last fifty yearn 
i have never used any other, and 1 think they are the most correct; indeed I 
know they are”—“ in all cases hetw^een one man and another.” It having 
been stated in evidence before t]ib*}u,st Committee on Friendly Societies, that 
the expectation of life is now to what it was a century ago as four to three, 
Mr Morgan was asked if he adhered to that opinion; to whicli he answered 
that hedoes not adhere to it, fi-om his own experience, “ because the ]>rebabili> 
ties of life in the ofiice, compared with those in the Northampton tables, are 
not higher than they were filly years ago; indeed the I'ery contrary.”—“ The 
duration of life, in general, is a little belter among females than amongmales, 
but, in iny opinion, not siiffiflfent to render it necessary to compute separate 
tables for them.” He thinks the Northampton Tables are as correct tables as 
any that can be formed, adapted to all parts and all chipses of jteople in Eng¬ 
land, but thinks they want some little addition to secure them both for pay- ' 
ments on death, and for Aifcrred annuities,. He is sure the tables construct- ■ 
ed by Mr Da^es, from the experience of the F.quitable, were not founded on 
data sulficient for constructing any ^al^es; as they hardly insure any lives un¬ 
der 30; and as those tables begin m early life, a great deal must be assumed 
where there is no data to go upon; besides, be finds the “ probability of life 
approaching nearer to llieNorthaiirpton tables in our ofiice. than it usied to be 
in the later periods of life ; for the Northampton tables gfve the decrements 
of life as high as most tables in old age.” Pages 46, 49. 

John Pmsam, Esq. actuary to the Amicable Assurance Society, states that^ 
they use the Northampton tables, but that the Society does not grant defen-ed .- 
annuities. Upon a comjiarison of the Northampton tables with .the experience 
.of the Amicable, he found the cojitinuance of life was materiallyhig^r - 
that in the tables, but whidj he attributes to the recency of selection, ,6r thi?./ 
benefit of selection rather at diflerent age.s. “ I sliould think, in looking M ' 
annuities, the longer continuance of life would make It necessary to take 
consideration exceeding the A'alue of annuities by the NorUiampton tabfes.** -J 
Page 50. ' ' ' , 

June 'J.^~John FMamn, Esq. has greatly extended his observation's Since he 
was before the Committee of 1B25; has gone over, of new, tlm whole of the' 
calculations from which he had deduced the law of mortality, by a far nior6'^ 
elaborate process than he had resorteil to before, and the result of the whole/' 
b^ been, that the law of mortality, as originally stated by him ip the tabled.-, 
before rcfwrted, is, in every part, pnd in every, p^ticular, upon each sex, naif- - 
satisfactcKrily confirmed. He alludes tO the tame resulting firom the observai^ 
tions on the governwent life annuitants (p; 8(1.), and attaches no particular 
portance to the table derived frorfiUi'Observatlon on the pensioners df Cfaelses^ 



85 


B&iejit or Friendly /Soi ktics , • 

and Grccnn'ich Hospitals, because it was on a view of human lile in Ita 
worst state. He therefore considers the t^le resulting from thb government 
annuitants to represent most accurately the duration of life among the persons 
generally composing h'rieniUy Societies. He is aware, however, tliut the 
* poorer classes mint be expected to die somewhat fester than those of the 
nigher orders; bul it is to be remembered, that in all Benefit Societies the 
members are selected lives, as well as the people who purchase annuities. If, 
then, the severity of labour, aud the want of comforts, should subject the 
poor to a greater mortality, 1 do not believe that the difference can be very 
considerable, when it is borne in mind that we are here referring to picked and 
chosen persons from among the lower orders.” Papes 60, 54. 

Jime 12.—•/oAn FMaism, Esq. again examined. He states, that the tables 
he Is calculating for Government may be divided into two parts,—the one re¬ 
lating to the investigation of the few of luortalit}, and the other relating to 
tables, &r pi'actical use, to be deduced therefrom. “ In regard to the first 
braitdi of the subject, I have completed all thematenafe necessary ; and 1 onl 
now directed, by the Jiords ('('mmissionerk of the Treasury, (o prepare a Be- 
port, showing the deductions which 1 liave iiiade, and the evidence upon which 
they are founded, in order that Mich ilejjort may ljC]uiuted by their I.ordships* 
authority, and bubmitl‘‘(l to the invcstiga*^’ .a of scientific persons. 1 hope 
that that Repoi’t will be ready before the Ist of Jamiar\ next. In regard to 
the other branch of the subject, which relates to the pillctical tables, to be 
deduced from the few of mortality, it Is of vist extent. I have now', how¬ 
ever, the assistance of six calculators, who are at work upon it, and a very 
great projicrtion of the most necessary tables has already been calculated; 
perhaps nearly eight times as much as any preceding calculator has ever pro¬ 
duced, is already executed.”—“■ The Treasury have not, however, directed' 
me to prepare, for present publication, an\ jiart of the work, except^ what iM- 
lates to the law of mortality, and such t.ti)ios of the values of annuities on 
single lives, as may be suilicient to illubti-ate its practical eilecls. The rest 
of the work, when finished, is intended for olliciui jnirposcs at the National 
Debt Ollice, and may or not be jirintcd, accoiTiing a** I shall receive their 
Lonlships* directions.” Tic liopcs that his tables will supersede all the ta¬ 
bles now in use; and with good reason, lor they have been eight years in pre¬ 
paration, witli all the means for perfecting them wlilcii tlic Government could 
supply, and to which no private iiunvidual has hilhuito had lU'cess.”—“ The 
dittbvence between the sexes, in regard to mortality, leadstoarndkcimporlant 
conclusion, as re&iwcts the practicaipurjjps^sof societies for granting pensioiius 
to survivors. By my tables, it may, genei.'illy spiwkin.^, l»e said to result as 
follows: Suppusiiig a mother w’cre to leavt am nsioii to her son, ilk* value of 
such a jicnsion would only be tw'o-tliuds of f pesision lott by a father to his: 
daughter, the relative ages of the clAldreii and jmrents being precisely the 
same. It follows, thoreiiire, that any society making no distinction of sex, 
and granting pensions to widows, according to the strict arithmetical result, 
would inevitably be rqined.” 

'The above summary of the evidence has extended to a greater length than 
was at first anticipated, or may appear ii ell adapted for the pages of a Philoso- 
phlcalJounial; but such a detail has been deemed necessary, in order that tlie 
interesting and important inforniatiou communicated by so many intelligent 
and highly respectable witnesses might be duly aiipreciated. It would have 
been atso very desirable to have inserted some of the tabular views of the 
different rates of mortality, and other illustrative documents, contained in the 
Aiipendixcs, perhaps the most valuable portious of these Reports; but as w’e 
have already exceeded our limits, all that can be given additional at present,^ 
is ihe following table, exhibiting the cxpcolaiion of life at every age above 
, J20, deduced from tables of mortality 
htions made in this country. 


which have been founded upon obsciv 
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TABLE of EXPECTATION of LIFE, ot and after die Age of 20 Yeats, 
aoeordinff to tfus Northampton and CarRsk Tables of Mortality; as h«.o, neiord- 
iny to the Table (j). 76), deduced by Mr JoUK Lvok, for the Ifiyhlattd Society 
of Scotland, front a medium of the Northamptm, Cm Me, tmd Swedish Tables, 
—'Oceordinff to that constructed by Mr GniFi iTJtf Daviks,/ mn the evpmetwe 
of the Equitabk Society of London,—and according to the late qf Male catd Fe¬ 
male Mortality fmnd by Mr John Fimaisos to haoe prevailed among the 
CotvmmeM Annuitants for the last 45 yean. 

riw Expectation or Mean Di ration of life K the number of vc»rs wUih a body of 

takiqg them uiie with another, may bt ronsulered as euie of injoy ini;,—those who uic or 
BUTvlve iicyund iliat period tn,iyiiif! an muib mirr- twin, in projHirtion to their Dumber, 
M thofce who fidl shoti ol it enjiy less,—o, the pmUon of future I'turtencp whuh im indl- 
vWuai at any ace miyrctsonabii expect toittjoy. Thw “ tapeetotion of life" is found by 
minUng the total yt irs jw the nunibir liiw at the age whose txpettation is iciiulicd, do- 
ducting half unity oi .'So ftom thi f|uotJent, on atiount of t'te iluuue iKuas equal, whether 
a person bhall die to thi beginning ox^end of the yeai. Ilnw, in tlie I able ol Moitality, 
(P< 7b), AiltWi ib (he bum of the semid column, at and aftw years of .ige. and %5 
nuinlxr in mg at that age, therefore, tlt,ts)> Ixmg diyidtd by iXi'i. the quotient wIU lie 
%.ld, and the Iialf of 1, or .lo. lx mg subtracted from thib Utter number, It w,!! lease 
wliiih IS Ihe expectation ol life, according to the. llighlaDd bucicty'b lable of Mor- 
Ijhty, of a person aged 2'S. 

The PROBAntMTV of lii^, OT the chatuL of a person Ihrmg from one age to onothci, is found 
by dnidug Uio number hving at the lattti age liy the iminber Us nig at the tmmer ope, 
•wording to any table ot moi t ility winch may be adopted 
ilcuce the V si up ot an \tuiuiiy, cninmcncuig at .uij ghen age., or a Sum jiavab'c at Death, 
pbr^sly dopendb upon the number ol years whun, aLcordiiig to such exiitUatuni and pro- 
uabilily, a iieibon of any age ha- to live. 



Northsnip 

]- 



Guic mil lent Annuitants, 

Aga 

Carlisle. 

Highland 

Sotltly. 

Lquit ibh 
buiitty 

according ii> Mr 1 iM aisox. 





1 etnale. 

Mean. 




Male 

20 

33.43 

41.46 


41.06 

.38 39 

43.33 

41.13 

21 

32.30 

40.75 

.38.16 

40.33 

37-83 

43.36 

40-60 

22 

32.33 

40.01 

37.54 

39.60 

37.34 

42.73 

40.04 

23 

31.86 

33.31 

36.31 

38 88 

3(>.87 

42.09 

39.48 

24 

31.36 

38.63 

36 23 

38. j 6 

36.3.'i 

41.45 

38.32 

25 

30.85 

37.tC 

:».'i.66 

.3744 

35.30 

40.81 

38.36 

26 

3U.33 

37.14 

.35 02 

36.73 

35.41 

40.17 

37.79 

27 

29.82 

36.41 

31.:^ 

36 02 

34.80 

33.52 

.37.13 

2B 

23.30 

35.63* 

33.75 

35.33 

34.31 

3ac7 

3^59 

23 

28.73 

35.00 

• :i2!47 

34.65 

33.76 

3&2i! 

35.39 

30 

28.27 

34.34 

33.38 

3.^17 

.37.57 

35.37 

31 

27-76 

33.63 

31.33 

*33.30 

32..53 

36.31 

34.7.5 

32 

27.24 

33.03 

.31.17 

32.64 

32.00 

36.20 

.34.13 

33 

26.72 

32.36 

liOMt 

31.38 

31.40 

35.61 

3,^5l 

34 

26.20 

31.68 

23.82 

31.32 

.30.73 

34.36 

32.68 

35 

25.66 

31.00 

29.31 

30.66 

30.17 

34.31 

32.24 

36 

25.16 

:i0.32 

28 68 

30.01 

29.64 

33.68 

31.61 

37 

24.64 

23.64 

23.05 

23.35 

2a31 

33.04 

30.98 

36 

24.12 

28.36 

27.42 

28.70 

28.28 

32.40 

30.24 

33 

23.60 

28.28 

26.76 

28.05 

27.65 

31.76 

23.71 

40 

2.3.08 

27.CI 

26.17 

27.40 

27.02 

31.12 

29.67 

41 

22.56 

20.97 

2.5.56 

28.74 

26.39 

30.46 

2&43 

42 

22.04 

26.34 

24.34 

26.07 

25.74 

29.81 

27.78 

43 

21.54 

35.71 

21.32 

2.5.40 

25.08 

23.14 

27U 

44 

21.03 

25.09 

23.70 

24.75 

24.42 

28.48 

26.45 

45 

20.52 

21.46 

23.08 

24.10 

2.3.75 

27,81 

25.78 

4B 

20.02 

23.82 

22.48 

23.44 

2^07 

27-13 

25.10 

47 

10.51 

2,3.17 

21.87 

22.78 

22.38 

26.44 

24.41 

48 

13.00 

22.50 

21.27 

22.12 

21,68 

26.75 


49 

50 

18.43 

17.03 

21.81 

21.11 

2ft04 

2*.47 

20.83 

20.06 

20.30 

25.06 

24.35 

23.02 

22.33 
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TABLE—■< ontinwtl. 


Age. 

Nortluunik 

Cnrltble. 

llighlaod 

Soinct). 

1 

F(|uitable 

Society. 

Government AnnuitmUtt 
occoiding to Mf l>fgiAisi>N 


1 

Male. 

Fimalc. * 

Mean. 

^1 

17.50 

20«39 

Bsa 

20.20 

19.62 

23 on 

21.04 

52 

17.02 

19.09 


19.59 

18 97 

22.93 

20.91 

5a 

i(;.54 

18 97 


19.00 

18 34 

22.22 


54 

10.00 

10.28 


18.43 

17.73 

21 50 

19.02 

55 

l5«r>o 

17.68 


17 85 

17.1.5 

20 79 

18.97 

6ii 

luira 

10.89 

mSSsi 

17.20 

10.57 

20 08 

^ 18 33 

57 

14 03 

ia2i 


lfl.71 

10 02 

19 38 

1770 

50 

U15 

15.55 


10.15 

15 47 

18.09 

17-08 

50 

13.00 

14.92 

■££9 


14.9 1 

18.00 

10.47 

00 

13.21 

11.31 

11.07 

15.00 

14.39 

17 32 

15.80 

i;i 

12.75 

13.82 

ia40 

U5I 

13.84 

10 04 

16.24 

02 

12 20 

1.3.31 

12 99 

13.50 

13.28 

15.90 

11.02 

oa 

11.81 

12.01 

12 33 

1.3.12 

1272 

15,30 

11.01 

04 

11.35 


11.7c 

12 88 

12.17 

14.04 

13.41 

05 

10.80 


11 21 

12.35 

1103 , 

, 11.00 

12.82 

m 

10.42 


10.(18 

11.83 

11.10 

1.137 

12.24 

07 

0.90 


10.17 

11.32 

10.01 

12.70 

11.09 

08 

9.60 

10.23 

9.09 

10.82 

10.14 

12.10 

11.15 

00 

9.05 

9.70 

9 24 

10.32 

9.07 

1L67 

10.02 

70 


9.10 

8.81 

9.84 

9 22 

10.99 

I0.X1 

71 

0.17 

0.05 

8.40 

!( 30 

« 79 

10.14 

9.02 

72 

7.74 

8.10 

801 

8 : 

8 37 

9.92 

9.15 

73 

7.33 

7.72 

7.63 

0.12 

7-90 

9.41 

ao!) 

71 

0.92 

7..13 

7.21 

7.97 

7.51 

8.92 

a23 

75 

0.54 

7.01 

6.87 

7.52 

* 7-12 

8 10 

7.79 

70 

0.10 

0.09 

0 50 

7.O8 

0.09 

8 00 

7.35 

77 

5.03 

0.40 

0.10 

0 04 

0.23 

7.50 

0.91 

78 

5.40 

0*12 

5 82 

0.20 

5.7« 

7.19 

6.49 

79 

5.11 

8.80 

5.1^ 

.5.78 

5.35 

0.83 

0.09 

Oo 

4.75 

5.51 

511 

5..38 

4l)4 

0.50 

5.72 

81 

4.11 

5.21 

4.81 

6.00 

1.55 

0.20 

5.38 

82 

4.09 

4.93 

1.49 

• 4i03 

1.18 

5.8!) 

6.04 

85 

3.80 

4.05 

4.18 

.1 30 

*3.62 

6.57 

4.70 

84 

3.50 

4.39 

3.77 

• 

a40 

5.22 

4.31 

85 

337 

4.12 

3 02 . 

3 73 

3.12 

4.H4 

3.98 

80 

3.19 

3.90 

3 3J 

3.50 

2.81 

4.14 

3.03 

87 

3.01 

371 

3 04 

331 

2.53 

4.03 

3 28 

80 

2.80 

3.39 

2 80 

.3.11 

2.31 

3 02 

2.97 

80 

2.00 

3.47 


2.91 

2.12 

3.21 

2.07 

90 

2.41 

3 20 

2 21 

2.05 

1.95 

2.83 

2.39 

01 

2.09 

3.20 

1.92 

2.30 

1.83 

2.49 

2.16 

02 

1.75 

3.37 

1.02 

2.03 

1.05 

2.21 

1.93 

03 

1.37 

3.40 

1 30 

1.70 

1.49 

1.97 

1,73 

04 

1.0.5 

353 

0.83 

131 

1.31 

1.75 

1.55 

05 

0.76 

3.53 

0.50 


I'.tS 

1.50 

4.37 

00 

97 

00 

09 

100 

101 

102 

103 

0.80 

3.40 
* *3.28 

3.07 

2.77 

2.20 

1.70 

1.30 

0.83 

0,00 

.75 

.50 

0.97 

0.76 

0.10 

0.00 

OOO 

4 

132 

1.12 

0.94 

0.75 

0.50 

1.15 

0.91 

0,72 
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Froji|ti->the ilx^{>a*fect account which has now been given of, the 
various investigations into the probable duiation of human life, 
some idea may be formed of the difficulty and importance of ob¬ 
taining! accurate tables of mortality. The Northampton tables^ 
were the result of many years'* arduous researcli and observa¬ 
tions, and were conswjuently long considered'as 1 representing* 
the rate of mortality in this country more accurately than ^any 
others. Whether those tables may still be the most correct for 
the population at large, it were needless for our. present purpose 
to inquire; but it is obvious, from the long experience of the 
Cquitable Society of r^ondon^ and of that of the Government 
annuitants,-—from the conewrring testimony of Messrs Milne, 
Naylor, Gompertz, Davies, Babbage, and Finlaison, all men 
of the highest jgininencc,—and from the opinions of seve¬ 
ral other persons W'cll informed in these matters, that the 
Northampton tables arc unfit for the practical puiposes 'of 
Health and Life Assurance. Messrs Morgan and Bechcr, no 
doubt, have endeavoured to support these labh's, and have cer¬ 
tainly urged all that can be stated in their defence ; but, as is 
remarked in the Committec‘'s last Report, there “ is not, in 
truth, even a prima faae case made out in their favour. It is 
admitted that those tables were originally farmed in a degree 
upon hypothetical dafo; the observations upon which they were 
founded come down no farther than the year 1780, dr at the 
latest to 1791; and it i| not affirmed that they have been verified 
by any at^tual and subscq>ifpf observations, or by the experi¬ 
ence of any society w’hicli has endured for a period sufficiently 
long to bring to sure test the accuracy of its calctilations 
and to the evidence of Mr Milne and Mr Naylor the*Commit¬ 
tee more particularly refer for the objections to lb© Northam|^'\ 
ton tables, (pages 80, 82 of this Journal.) ’ / ’ j ' 

In illustration of their effects, it is stated, that, according to die \ 
tables, out of 1000 persons existing at the age of 25, 84*3 wrillsur- ’ 
,vive at the .age of 65; while, by the Carlisle tables, ^hich appear 
to approach very near to the trutli for the higher classes, ho fewer 
than 513 will survive that age. ' Hcricc a society which should 
the Northamjjton tables for annuities, would inevitably 
gtp ultimately to ruin, for it 'Would in pfoliability have thrcfe; 
ammitants Where it. calculatqd^ only upon two; and of the 34f3 
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persons whd would be annmj^ts, 98 would live for 15 years ac¬ 
cording to these tables, whil6 lOS persons would survive through 
that period, and attain the age of 80 years, according to the ('ar- 
lisle tables. ^ 

There is also given in the Report a comparison of the results 
of various tables of mortality, constructed from observations 
made in Britaiii, iu France, and in Sweden; but we shall only 
select those of this countrv. 


Bv Ur Piii^h 
Table, fiiuiid 
ed cm the. lie 
eStcr oi Ulrttui 
ind BuiJals at 
Nortbampton. 


By Mr rinlatticm’t. Tables, 
t founded on the £ aKilence ot 

By Mr Milne’s By Mr C.nmth‘*“^ Goscramtm Life Annmt 

lablc, (ound UisWsTable, . , 

id on the Mm toundc'd on the Accorduu' to Atcurding to 
lalltv olMTveAni.icp(.r]enre of Hu, Pmt In bis Second In- 
at (. irlhii Ithe Hquitable sestijmtton, is lestlfiation, as 
* de tncuranct nientlimed in moiiUoned In 
lotliu. bisevlUeiiu.iu tibesideniein 

1827. 


ft00,000 perstmy 
ngt'd 25, theio f 
would be ahve | * ’ 

at the age of 65 J 
f 100,000 iiersons "h 
aged C5, there f 
would be alue T 
at the ago of 00 I . , 


Mean of both 
St xfn 


5l,3.?5 40,:W0 53,470 


53,950 


31,577 37,257 38,055 37,356 


"V ears' 

37 «0 


’*ar \eus 

37.45 s.vts 

12 35 12.81 


Veat& 

38.32 


£13.138 £17.616 £17.404 £17.5.31 £17.634 


£7‘76t 


Ejspectatioiiofhfe ) „ 

at the age of 26 / 

Estneotation of life \ 
at the age of 65 J 
V alue of an amim- 'k 
iy of £ I on a life f 
aged 25, inteiest f * *’*’^^*’ 
at 4 percent. * 

Value of an annul- "V • 

ly of £1 onalift' [ 

aged 65, interest f 4.7.751 £8-307 

at 4 per cent. J 
Value of a defer- -v 
redannUityof£l # 

SrS^Ife^now/- A'®'™® 

aged 25, interest V 
at 4 per cent, y 


Note —In the above 1 abks, It Is in lie obi.ets cd, that tlie mortality ii> dedneud irom 
an ec{ual or nearly eqiisl numlwr of each otx , with the sbiak exception of Mr 
Davies's fable tounelcd on tho expcilaice of the Iquitablc. in whnh ofliu*, 
from thepracllral olycci* ot Life Jiisuranu, It is e^vulcnt the male sex must base 
composea the vast majority of Uses subtected to morlility. Out as it aapeed 
On all hands, tlrat the Uuration of life aiunne; fem ila exseeds that at malm, it 
foUems that the results of Mr Das ia. s Table fall matcrialfy short of s»hxt they 
wtfuld have been If the lacth on which he has reasoned had comprehended an 
equal number of each sex 


No comparison is here given of the different valucb of sums 
(payable at dbath; but it may bo^tated that a society, wliosc 


£8-307 £8.635 £ 8 896 £8.761 


£ 0.88723 £ 0.99078 £ 0.08334 
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preinliims were calculated liy the ijj^rtharapton lat)le$, and by 
interest at *4 per cent., would take i^m a person insui’ing at tlic 
age of J35, cither a ‘single sum of ,^867 :16:6, or 4 in annual pay¬ 
ment during life of X’SS: 7 :6, for £ 1000 pa^^abk* at death; 
while, by the Carlisle table, anti assuming the rate of interest to 
be also 4 per cent., one single payment of £ 282:17: 8, or an 
annual one of 16 : 0.5, would only be rcquiry*d. 

Upon the whole, your Comintttoe arc of opinion, that thcCailisle Tables ' 
may prudently be adopted foi ficiieial puiiiosos nuhiding that now lu view, 
the valuation of an allow awe in old itc^. Mi I'inlaiHouS, which arc the inobt 
recent of all the TabUi, would, in all cases, (rhe a liighei expet bitioii of life, 
and tonscyuontlvutjuuc a lirgei itijracntfiom the membexs of almendJy 
Society; but the «)bn.ttion ansiiuf from selection doe*, apply, in a considerable 
dcgicc, to tliebc Tables; and IMi rinlaison Imnbclf bcais testimony to the 
sufficiency ot the Cajrhslc Tables.”— Repotp. 0. 

This opinion, with the immense mass of documentary and 
other evidence wliich ha’- been obtained m the course of thel.ile 
incjuirich, cannot fail to be of the utmost lmpor^ance to all lanks 
of the cxjmraunityJ and to the highci classes in particular, as 
bhevving both their rate of mortality from their own experience, 
and also the exee&si\esi^)reuiiums which they have usually been 
chai'ged for assurances at death. 

While, however, the mortality of those in the lx>tter lanks of 
life has b^en found to corresjwnd v(Ty nearly with tliat repre¬ 
sented by the Cai lisle table^ jt is by no means clear that the 
same rate prev oiK «iihong tlje^ members of Friendly Societies. 
Regarding this contingtm'ry, no results from their expc’rience 
have as yet been, obtained ; but as sickness and accidents an‘ 
undeniably increased among the working classes, by noxious and 
danj^Tous employments, by ill ventilated dwellings, .scarcity of 
fcKxi and clotbing, and by many other causes, from all of which 
the higher classes are in a great measure, if not altogether, free, 
ho it nect'ssaril y follow's that the mortality will be greater among 
the membcTs of these Societies than among those of Tafo Assu¬ 
rance Associations. Nor c.in w'c reconcile the idea of a high rate 
of sickness with that of a low rate of mortality, as has lioen 
virtually done by Messrs Finlaison and Davies, in calculating 

leir proposed rates of contributions and benc|Sits for the mein>* 
bers of Friendly Societies, 
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Taking, t!icrefort*, those drciirastances into view, and more 
ettpecLoHy that not nearly the same attention will lie paid by 
these sociedesun the selection of their members, as is done by 
Life AssurartcJI Companies, it is e\ident that a somewhat higher 
table of mortality should be adopted for the pui’pO'^es of the for¬ 
mer than of the latter class of assurers. Security, no doubt, 
ought always to be a principal object of the-sc socictic.9; but, as is 
rcmai’ked by Mr Babbage, “ Safety is much more certainly se¬ 
cured by judging as nearly as possible the true risk, and adding 
an additional &um for security. If tables ’'ot representing the 
mortality of the class for whom tlij;vare designcnl are employed, 
every step hi the rea^-omngs wluch are deduced from them is 
liable to increased error; and if tiic calculations are at all com¬ 
plicated, die cTiors so introduced may not improbably act on the 
opposite side to that which they 'were introduced to favour.” 

By referring, then, to the table of expectations of life at p. 86, 
it must be obvious that tlic rate of mortality adopted in the Kc- 
port of the Highland Society of ? otlaiid "ill represent pretty 
accurately that of the working classes, and consequently that 
their table is the most suitable for all the puqxiijcs of Friendly 
S(X’ietieb. 

• (To he continued.) 

* • 

SkctiJi tyf thi VhxfHual G(ogrnpliif of titc Malvern Hilh. By 
William Ainswoiith, Es<j. Mej^brr t»f tlie Royal College 
of Surgeons, Edinburgh, fcre, (Communicated by the Au¬ 
thor). 

The Malvern Hills form a range running nearly due north 
aod'south, through part of tlie three counties of Gloucester, 
Worcester and Hereford, and seldom attaining an> groat height; 
but their ringed oudioe, and bold acclivity, rising abruptly in 
the centre of a champaign and level country, make them re¬ 
markable, giving to the eye of the stranger the same impres- 
tdonsof independence of origin and formation, as their difference 
of structure does to the judgment of the gepgnost. They ha'^c 
not unaptly been compared to the Sierra of the Spaniards, 
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Fron^ thijsir peculiarity of outline, height, and poinlecl summits, 
they are fully entiiled to be called mountains, though, as La- 
md^roux (Cours ehmmiaire de Geogy. Phys,) w^ld say, moun* - 
tains of the second and third order. They arepue continuous^, 
' range, having no lateral branches; they have no p^udb or ex¬ 
tinct volcanoes, or ignivomous mountains; nor do they pre^nt 
any mineral allied to the products of volcanic action, excepting 
in as far as they arc composed of primitive granite (Daubeny 
on Volcanoes). Their form varies but little the Worcester¬ 
shire Beacon, and the two most southern hills, have the most 
acute pointed summits. Th^ Herefordshire Beacons have been 
altered by the labours of the Romans, digging trenches in the 
talus for their encampment; while the adjoining hills. Which 
will be found t® be the oldest districts of the range, present, 
the most rounded tops, as being formed of more easily decom¬ 
posed rock. Two of the hills are cultivated to their very sum¬ 
mits : the ground is tilled by means of* three-pronged forks; 
and there is but a very slight difference between the abundance 
and date of ripening in the crops reared on the hills, and those 
vegetating in the vaU^s belovr. The summits are not dis¬ 
tinctly marked out from the acclivity : there are about sixteen 
in the whole range; a few are isolatcti, but more generally they 
arc connected, as ip the hill betw^een the Whychc and the 
Sedbury aftd Upton road, w'liicli, rising gradually from the 
south, forms five sunumits, before it reaches the highest point, 
where it forms an insu^at^ ptominent head, which the Nor¬ 
wegians, whose language is ridi in names for the different 
fonns of mountains, call KuUen, while a round or less promi¬ 
nent hill is Nuden (Von Buch, p. 52.). Prom this pomtit , 
afterwards descends, forming another rival series of summits^ 
to where the pass is hewn out of the solid rock for the Whyche 
road*. The rock in this case every where rises to the north,:, 
so that one of the extensive slopes lies in the direction of the ' 
dip of the mountain rock, another in a direction contrary to' 

• Tlte last southern summit of this range, descending towards the Here- 
fordahire Beacon, makes a curve round to the west, forming a tabic land, on,-, 
Ilyich, houses are bud t, and part laid ou t in gardens* The Herefbrdshire B g i f .. 
con Hescendihg with a gradual slope to the east, l^onds rouud in th^*'. 

Erection i |he convexity of the ftr^ comsponding with the concavity of the 
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on that side the summits arc more abrupt, and 
the acclivities less clothed with vegetation. The highest hills 
of the range, vii«. the North Hill and the Worcestershii'c and 
‘Hcrefordhhire ^Icacons, have a more perpendicular s>loi)e to 
the north; and throughout tlie whole range, the angle of the 
acclivity is greater on the sou them and eastern than on the nor¬ 
thern and western aspects. I’hc ridges are also much more nu¬ 
merous and distinctly marked on the north-east, than anywhere 
else. 

TJicre are, .strictly speaking, only five valleys, and all of these 
run in transverse directions; nor is there a single valley to 
be met w'ith running longitudinalltr with the mountain-range. 
Wherever they occur, roads are cut througli them : the dec’p- 
cst is the one thn>ugh A\hich the road ])asses from Sedbury to 
(Cheltenham. No Imulder-massts or fri-ld-stones are found in 
these valleys; and the alluvial or transptwted soil seldom ex.- 
<*eeds twenty or thirty feet in de})t}i on tlie base of the hills. 

No river of an}' magnitude takes its rise from this range. 
The springs are numerous: thej'e au‘ eiglit to the west, and as 
many if not more to t he east; they hav e long bi'eii remarkable for 
their piuity, hut hav e only met with a fevradvoeates fijr any pcs. 
culiar medical efficacy", iheir choniical analysis not favouring any 
sucli views. They are so sup^rlieial, that i‘vperimouts on their 
temperature did not afford an approxiniatioii* sufficienU} identi¬ 
cal, or approaching to the mean tyinj)evulure of the latitude or 
locjdity, to be worth recording. ,Tlu)so rising on the east run 
their course immediately into the Severn’^ those cm the west, on 
the contrary, divide in their direction from the Herefordshire* 
JJeacon, which is thus shewn to be, though not the highe.st hill, 
yet the most elevated part of the range corresponding to its geo- 
gnosdcal importance, ^ Those to the south run into a stream 
which joins the Severn at Gloucc-stcr: those on the north join 
the river Cadwell, which unites with the Tcrne, the latter fi- 
^ pally emptying its waters into the Severn at Leigh near Wor¬ 
cester. 

Utter, exemjilifying that the same lules exist with segments of spheres, as 
Bdffbn has laid down with respect to angles, and thus the valley through* 
wfaidb lUsses the Sedbuiy road is formed. 
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An exomlnAttun of the gpognosticlil structure of the Ma|vem Hills offers 
the following positions: 

Xsti That, throughout the whole range, the various rocks entering into the 
eumposition of the mountain.masbes contain no oy;suuc lemains. 

2d, That in no ]ihu'c are they found supurlnipuscd oaFor alternating with, 
rocks containing organic remains, 6r which, front mechanical analysis, 
are known to be formations deposited subsequent to the appoanrace 
of organisation* 

From the most northerly point to as far as their structure can bo investi¬ 
gated in the south, they present an uiiifonn series of primitive rocks, from 
highly crystalline granite to the more compact chloritc-sIate; and the transi¬ 
tions Lei ween these tw o lotks may, with .i little patience of research, be traced 
throughout all their gradations ;—not tliat these gradations occur exactly in 
acconlance with the relative situati«jn of the mountain-masses, but that, in 
particular hwalities, such tnuisitious are distinctly marked out. The central 
jwrt of the range, comjirising the Herefordshire Beacon and its table laud, 
the hill extending to the north to ^VllyclIc* road, and the hill above Eastnor 
Wood to the soutBr of the Beacon, are all composed of granite, witli slight lo¬ 
cal vartatluns of texture. l)r MacCulloch has remarked, tliat specimens may 
frequently be ol>taincd from beds of gdeiss, imdistingulshable from genuine 
granite, au examidc of \v hicU lie mcntimis a*! occun*ing in Mouth lUst; and fur¬ 
ther remarks, “ that the views of the gcitlogist, embracing a wide field, must 
not be limited by variations ahicli arc minute, irregular, and inconsistent, and 
which <lo not affect the broader principles that reg date his investigations.” 
H»)wever just these reinaiks may be, they admit <»f too much latitude of ex¬ 
pression to accord wdth the severe bciencc of a pJiilosophy founded on ubser. 
vation alone. From the slaty a])pcar.in<x' wliich these rocks BOinetimcs piv- 
8 cut,—^froni the general tendency which, thnmgHlmt the Whole mountain 
range, they show towards assiiming the appearance of gneiss, the more ci^rs- 
tuUiue port%u of the series might be considered as mere varieties of that for¬ 
mation. This suggestion T wouH, iiowcver. strongly oppose. To assign (he 
proper denomination to a rock whusy connexions and mechanical texture oHIt 
distinctive and recognmahle'l-haractei’S, is a basis to uU strict gcHtgnostical 
science. When, therefore, we find ^ rock in all its characters a reju’esenta- 
tivc of granite, assuming the highest situation in the range, independent in 
itselt^ and only varying through gradual transitions into subordinate forma¬ 
tions, it becomes a genuine granite, imd in situation and chemical constituents 
marks itself out a.s the oldest rock and basis of the mountain range.* Its in¬ 
vestigation in jiitu is interesting, and afibrds in its localities very marked dis¬ 
tinctions. The hills which it forms, though bold and rugged in their outline, 
are nevertheless the most rounded at their summits of any in the rat^. 
The Herefordshire Beacon, which I liave already mentioned, may bo divided 
into two summits, each having the remains of a Boman encampment on it, 
as w’cll as the neighbouring southern hiU, formed of a red granite, hi which 
flcsh-colouicd felspar is by for the most abundant ingredient, mica being a 
rare component, and often enliwly wanting. The whole rock appears so biibla 
to decomposition, that near Eastnor Wood it is quarried and sieved ^gra^ 
vcL It bears a great anal«»gy the red granite met with between 3Coclu«* 

5 
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4 riipneatt mm Jiiverarj; but its inflects in Upstroying vegetation on the sides 
ol" the hills are not so rcmaikablb as in the Gi'anipiaus,— a circumstance moat 
]irobably owing to the dhninishtHl height^ less per])endicttlaT slope, and more 
genial clime ol‘tb(^jMalvcrn Hills, than to any material dilTerence in the (on- 
’ stituentfl of these t l"o rocks. It is worthy of remark, that the ridges by which 
the Homan encampmpnii arc still so distinctly tracod, are scooped out of the 
granitic rock itseli^ and that tiic wails are not, os might be supposed, the gra* 
vel, and other residue of digging Qio furrow, but always formed of the native 
ruck, which, to the present day, crops out in sonic situation'' hard and un¬ 
changed by the lapse of years, and must have presented a much more secure 
liarrier than the uncoimectcd residue of their operations, placed without sup- 
poit on an abrupt and oftentimes precipitous acclivit}. 

On the hill between the Scdhuri and XJjiton, ai^d tueliMiyche road, wliich 
ilsos from the two opposite pi^ints of the compass to a summit which attains 
an elevation of more than liiOt) fbot above the level of the sea, this granite 
becomes more comiiact, retaining, however, * \ tlie summit, the same charac¬ 
ters; hut on the road, whore several cxteinivo sections are to be met with, 
becoming much changed, and at time's its roust ituents ..9c almost amalga¬ 
mated the one into the other, being at somi points, i-ioie ctpecudly at a 
(piarry ou the Sedhury road, very nearly allied to a chloritc-slate. 'I'liis quar. 
ry, towards its upper part, iirosentsveiy much the ajipearaiice of distinct stra- 
tiiicaliou. In fact, w'htrever large sections of this or the former rock occur, 
they way distinctly be perceived to'have a d j' tow'ards tlie .south, and invo. 
luntariJy give to tlio mind oi' the gcohigist the idt'a of a oiico stratified rock 
heaved up, deranged in llic p.aral]elistii o^ its strata and the uniformity of its 
direction, yet still pieser\ing the same dip and hiflination. Not fifty yards 
from the milestone near the last-mcntiuucd i^uarry, a vein of tlie same com¬ 
pact feldspathic rock may be seen rising in an almost vertical direction, and 
traversing the adjacent strata almost at right angles ;,it is scartely two feet 
broad. At the section made thiuugh the rock, allbidiiig a passSge for the 
Whycho road, the red granite may also cbeb perceived uccujiyiug apiiarenl- 
ly distinct localities, jut'senting the appearance of Vsls in the more com¬ 
pact and frequently Iroushot mountuin-ro^. 1%wmica at this point liecnnics 
more abundant, and soon fonns thi jliincijial cunstituonU 'J’he red gra¬ 
nite is frequently almost entirely fi'ldspalhic; beyond the hill ciystals of 
boniblendc first make their jjjjjiearanco, and be«'omuig gradually more abun- 
dapi. have leil tlie klnglisli geognosts to consider the wdiolc as a sienitic for¬ 
mation. HiulouhttHlly if ill any part of the range sueh a rock occurs, a few 
partial beds arc to bo mot with here, but not in sufficiently exfinisivc forma¬ 
tions to bo considered as the basis of the range; but to this I shall liavc oc¬ 
casion to refer afterwards. 

The investigation of the goognostical structure of the two most northerly 
hills in the Hlalvem range, though interesting, presents lUtlo variety. Known 
by the m^es of the Worcestershire Beacon and the Nortli Hill, they lie 
nearly duo north and south of one another, the latter being ^tho more nor¬ 
therly, and intersected by a narrow valley, deeper .and more abrupt on the 
eastern sidcw No stratification is discernible excepting on the western aspect, 
.where A 4tonUo diu4iO the north raav he i>crceured. and a direction of its strata 
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apparently east and west On the eastern ^de, the new re(| conglomerate • 
makes its appearance, covering the sides of the Worcestershire Beacon. The 
occutr^ce of this foimation implies either a breaking and elevation of its 
*Btrata, by causes similar to those to which jierhaps the Mfilvem Hills owe 
-their existence, or the deposition of the sandstone subsejpieht to the hills, a ’ 

* supposition impljriiig a stratification of the last-inentlohed rock nearly jiaraU 
lei to the acclivity of the hill, or in a more or less concave form filling up its 
base, neither of which last mentioned appearances are presented by this rock 5 
and, in the second place, implying an elevation of the' formation, whii^h, ac¬ 
cording to Werner, in common with all fluet/. rocks, is at once chemically and 
mechanically deposited, litile supported by the confined limits of the forma-* 
tion. 

To the north-west low hills of limestone are found running nearly parallel 
with the portion of the range which they face. The rock interposed between 
them and the granite is old red sandstone, and in their organic remains and 
texture they bear too remarkable an analogy wnth the hills of the same for¬ 
mation which crop out, bounding at intervals the red marl across the whole 
of England, not tl^be referred to the same formation which at Calcford is as- 
sociated with the old red sandstone, and %vith gre^wacke at Chepstow and 
Monmouth. 

The mechanical analysis of the rocks forming, these tw'O hills, indicates 
that both arc mountain-masses of granite, prestniling, however, pfreat variety 
of texture, and appearances, with difficulty associated by the geognost. The 
granite is gencniUy speaking rlosc-graincd, containing both mica and horn¬ 
blende, the latter, however, often entirely wanting; h*,jhly crystalline gra¬ 
nite, with little mica aiuT no hornblende, becoming as mudt a part of the 
mountain-mass as that formation. 11 occurs principally en Jilms, which is 
particularly remarkable at the pass through wliich tHe AVhychc rood is cut.^ If, 
w'ith Jamc.son, w e consider strata as similar contiguous masses, and beds as dis¬ 
similar, th9BefilO'ns will come under the latter denomination, and so we may 
a\ old exciting prejudices by adireating to the stratification of granitic rocks. 
In these beds felsjiar is the most abundant constituent,—not, however, oc- 
cuiTing in prisms, disscminat’hl through a quartzose basis, but rather itself 
forming a basis for imperfectly crystallized quartz, with now and then partial 
scales of mica. On the 'Worcestershire Beacon, a vein of quartz, of a few 
feet in breadth, occurs traversing the rock in a nearly vertical direction. On 
the southern part of the hill, a hole has been dug, with a view of obtaining Jfer 
strangers visiting these hills specimens of mica, which, from their highly me¬ 
talline lustre, have been called gold f. • This is a bed traversing the granite 

* This formation, the variegated sandatonc (Bvntttr tandgtetn) of M'emer, hui not unaptly 
been called toy the English geologist? Red Marl, as, whenever t have apidted acfals, the npfi’ H t .l c n 
has been accompanied with efftavescence. Tliough, as Its name imports, its general f ok mr is «id, 
yet it almost everywhere, where large ncctiora are presenteil to the eye, exhibits stre^ of a more 
mnpact sandstone, of a light blue or cream colour. ' , 

t The de«omi»Kltion of granite lirst commences from a chemical change.taking place In Uie 
iron, which, in however small quantities, is yet universally distributed through the'tniaeiral liing- 

• dom. The water and extraneous moisture gaining access to it, converts it to a state of bydnte and 

peroxkkt. Increasing its bulk, and thus destroying Ua amalgamating efliKt on the jodt, the 
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In a direction |v.'«rly at right angles. Wliorevev I could examine it, it was 
so weathered as to vender niy decisions very fallacious. It has, .however, to 
all appearances a decomposed basis of felspar (clay-slate) with folia of mica, to¬ 
wards the surface I and, when exposed to decomposing agents, possessing a high 
metalline lustre, hecoming towards the centre of the rock, dark and shining. 
If the formation was sufliciently extensive, it 'vv-ould he called a porphyry. 1 
have only met tvith an account of a similar rock occurring near Felsobanya in 
'J'ransylvania, jmd in Saxony. AVith respect to the accuracy of denominating 
these formations Sienitc, 1 need only remark, liiat, notwithstanding it has 
been proved that the rock from which a supposed similar series has received 
its name from the time of Pliny, is not a compound of honiblende, (][uartz 
and felspar, as first advanced by AV'onier, and that this name becomes no 
longer applicable to the same set*, still, under all circumstances, this rock 
has no claim to that title: the dis.scmin?ltIon of hornblende is not universal, 
though in some places abundant, yet it is regulated by particular localities. 
The existence of mica, in some places Su .mundant, is at once decisive as to 
its real characters ; and though hornblende is met witlj^as a mineral occur¬ 
ring often in abundance, but yet not so universally us to be entitled to be 
called a mineral constituent, or to give to the fonnalion a namcMlcpcnding 
on its occurrence. 

triulcr these circumstuiices, AVorecstershire Beacon and North Hill, like 
Hereford Beacon, will he formed of granite, containing occasionally crystals 
of honibleiule, and associated u-ith gneiss, v/hich, with little valuation, forms 
the northern part of the Beacon, and the whole of the North Hill. I did not 
perceive It aii}'^ where alternating with the granit* 

To the north, then, the central granite varies slightly in its appearance, 
becoming sluty-graiiulati, yet scarcely ever losing its distinctive characters. 
Towards the south, however, it prt" c.ts more rcmarjcable differences, and be¬ 
comes .scai'cely recognisable In the more compact a^d less crystalline rocks 
forming the southern outline of the mountain-range. On the hill to the 
south of Hereford Beacon, a aiA’c has beet? artificially hewn out of a portion 
of the mountain rock, which juts ou> hcA’^d the regular acclivity, bar¬ 
ren, and covered only with a few shunted licl&ens. In this cave, though 
not many feet deep, the Hifjmum njtkmkns and lutcscens^ and a Bryum, put 
flwth their leaves to a vegetation never exceeding five (ir six lines in length, 
and then witlicr. This portion of the rock is more compact than the body 
of the hill, arid proves that'the nature of the inoviutain must not be judged 
of by the examination of a portion which, by the opposition its structure of¬ 
fers to decomposing agents, is barren, and unclothed with vegetation, offering, 

fuone dmct by dxe increosv iu tlius given to itsi i>arUcl05, Uissomiiviteii so generally through.the 
aiass, uniting cbcuileally and inerhaniesUy lo destroy the cohesion, and hiiiucuce the further de- 
ccHn{)Oi^itioti.ot:' Qie rocK itself. In a close-grained granite, the febtiar liemines of a retidei hue, and is 
gratluaUy reduced to an impaljmblc powder, or fr<mi the tiuaniity of alumina wtering iuto iu com¬ 
position, forms a basis of slale-cky: the pieces of quartz change gradually their fonn, and gene¬ 
rally »dl oflf-io the shape of pebbles while tlic\nmeUa> of mien, the last to' be decomposed, oOen 
^hihib-aniecaaitie lustre. ' 

r >1. d«lBuvn1>o}dt baa proposed the name of Simttr, 
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at the same time, groat fecilllies to the gcoguost; for, as in thij case, they will 
generally be ibuiid to vary a little in their structure,—circuinstaiiecs a'hich, 
of themselves, account for their solitary bleakness, when compared with the 
other side, and oftentimes the adjacent portion of the hill./''The first transi¬ 
tion is, when the tjuartz becoming less extensive, and the mica more abun¬ 
dant, at the same time assumes (.jradually a mtire lamellar aspect, and becomes 
a distinct gneiss. This transition may be observed on the hill forming the 
third sinnmif to the south of Tferelbrd Beacon. Its next transitions are two¬ 
fold, on the one liand losing almost all jvarallelism of Imnellae, the mica less dis¬ 
tinct, and becoming more or less amalgamated wilb the other constituents, . 
fbraiing a blue chlorite-slate, at limes very much resembling tlie same forma¬ 
tion as it occurs on the north of I’arbel Bay, in the Mull of Cantyre, and 
known to Fanj'as St Fond and other old geologists by the name of Lapis o^- 
laris. It is this rock, which some aifthots, mentioning the occurrence of greon- 
.sloiie in these hills, have, i suppose, mistaken for ii. 

Oil the other hand, the mica becomes still more jirer'iilent in the rock, the 
slaty structure moje decidedly marked, and in all its characters it approxi¬ 
mates to mica-slate- This may be most distinctly seen iu the Londuu road 
that crosse.s the southern extremity of the bills. l)e Saus;'.ure has very ex¬ 
pressively called gneiss Grumte vciri<’. 'I'hc term conveys the ground of dis¬ 
tinction between gneiss ami mica-f-late; ^et the distinctive chameters of this 
rock are not sufticiently well tnaiked (nil to wariaul. its receiving ihe latter 
apiiellation. To the west, it again becomes very cmrijjact, and less crystal¬ 
line, the mica becomes almost eiilivcly lost, and the i.ick hocomes a dark 
tjuartzose iiia&s. l*iiially,‘.his last bill is dividcil by the deep valley tlireugli 
;vhit'll courses the London load from a mountain-mass of gneiss and chlorite- 
slate, w^hose comjiact structure, ami jimver t)f rcsis^ng tlcconipositlon, have 
given to the last-mentioned l.ilL mere acute summits tlian any others in the 
ran •• ?. Tha transition ot’ ttie gneiss into green chlorite-slate, I did not ac¬ 
tually trace in sifu- but, by Iracturing some of the larger pieces rolled down 
the sides of the bills, tir c^cn ex'.uuiniiig the broken .stones on the roa*l, many 
examples v/ill be found, fullvtSenimr^atiug that it is a mere transition of the 
first-mentioned rock into a move coiufKct and less distinctly lamellar mass. 
Beyond this, cultivation has cflaceil the bold outline and rugged grandctir of 
the primitive mountains, .and the line hetv/een the old rocks and the siiper- 
iiJcumhent formations becomes totally lost. 


l''rom these investigations, the fidJowiug general facts may be deduced; 

1. 'Chat the Malvern Hills arc composed of that class of rocks denominated 

primitive, including granite, gneiss, and chlorite-slatel 

2 . That these rocks arc indefinitely stratified, having generally a direction 

from cast to west, and rising with little variation to the north.- 

3. That they contain no organic remains, nor are ever found alternating with 

or superimposed on rocks f»f a more modem furmation, and that thev 
are of a formation much more ancient than the surrounding rocks; and 
« though theoretically, ii is not impossible that they might have assumed' 
their present situation at a period more modern than the deposition of 
the bid red sandstone, or enen of the red marl, that they n«vei*thelesB 
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are ueithli’ eliemicatly or mcchaiiionUy coiinct’ted with Uhkc fonoation:;, 
but of a imidroldcr date. ' 

4. That as tliey ^rc older, so they assume a more lofty situation than the sur¬ 
rounding more modern formations, even than the oolite capping the 
summits of the Cotteswold fange, or llie ti'aiisition hmestoj^ pf Bristol 
and Calesford. 

•V. and That, in their nature, situation, and appearance, they hern' evi¬ 

dence with the granitic hilKs of Cumberland, Nbrth Wales, Anglesea, 
Cornwall, and incwc especially Moupt Sorrel in Leicestershire, that the 
Intricate and numerously altcrnaiiiig modern formations of England, lie 
\i[)on rocks of granite •. ^ 

In their mechanical analysis, the Malvern Hills aliord 

A highly crystalline cosnjjonnd of dt^h-colourod felspar and cpiarlit. 

Of felspar, quartz and niiou. 

Of felspar, quaitz, and liornl»lendi-. 

Of felspar, quartz, hornhleudc, and mica. 

Of felspar and mica. • 

I'hese are all referrible to the class Granite, varying In the jnedonunance and 
proportion of the ingredients. In the next transition, the rook becomes more 
compact in its texture; and the foii.a of mica ranging them.selves in laminu*, 
give a veined appearance to tlie hirniation. This is genuine gneiss, distin¬ 
guishable, as found on the Alalvern Hills, i,,to v 

1st, Gneiss, in which felspar and quartz are most abundant ingredients. 
2rf, In which felspar and mica alternate in laye^. 

3rf, In which mica hocomes the predohiiiiant ingredient, verging into mJea- 
.slate. 

The compounds of felfipar and mica exist, lit. In a iiighly crystalline state. 
2ily In a state in which the felspar liocouiing decomposed, oilers a clay-slate 
basis to crystals or folise of mica. 3rf, In wbicii the fels})ar is almost entirely 
lost, and the mica assumes a metallic lusWe^md ujqjcarancc. 

The gneiss varies from its veined structure into a compact granular green 
rock, who.so principal ingredient is genprally qfastz, at first slightly lamellar, 
anti soon becoming small-grained hvmtSlar, and more indistinctly,crystallized 
(chlorite-slate). ' „ 

The geoyrajMcul distribulion of Plants on the Malvern Hills doe.s not olfer 
any very I'emarkable feattiros. Then: height does not allow of the growth in 
a single latitude of plants of a whole zone; and the temperature at the sum¬ 
mits of the hills diftevs loo little from that of the valley, to afford much diffe- 
vence in the nature of its vegetation. The plants of the genus Erica are rare 
for apparently so favourable a situation. Bushes of the Sparlium acoparium are 
to he met with above Little Malvcfh, and to the south of the hills. Specimen.s 
of Geniila Angtica^ Onmk arvensis^ Ulex europmns and nanue, are scattered about 
the hills; but excepting the Grasses, the Ferns are by for the most abundant 
plants filling the valleys, while the dwarf fern gives a green covering to tlie % 

' • Accordii^ to tlweeviews, the tonoation south of London, more especially tiie chalk traced 
■ by lift Conyft^e ns for as Ihrusslu, would siiU conic und^r this clause, as In Orent Dritain they lie 
tli^ northi-wcstenik houndary on granite; and on tha|r eastern, tlieir relation Is finally evwy 
s tbfe same. , • 

A 
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rocks above. ^ I did noi mo»?t with the Vida intm. T visited ijie hills in Sep¬ 
tember ; at tile time of Howoring it is likely it might he found ; the V, trico¬ 
lor was flowering in ahiiudance. To offer a list of the plants growing on tlu: 
hills tliemselvcs, or at their base, is needless, as it would/ic’nihrace half the 
compendium of IJritish jilants. I shall allude only to the rarer ones. 1 hi* 
must reinafkable, and those which seem to have chiimed these hills as their 
own, are the DUntnlli purjiurca^ of which a wliite variety is often met with, 
and the Ihjoscyavms most ahund.ant on the North Hill, and above Kust- 
nur Wood a variety occurs w'ith five racemes: whenever the soil has lieep ac- 
cidontally disturbed, it s<;nds forth its leaves, and, liki* the Diyilnlis^ abounds 
inost in those stony spots wliicli llie UtotvcUla vuianilie has marked out as his 
abode. In the nioist places towards the base of the range, Marchantui poly- 
mwpha, fouyifulia, Ordiix hifolia. O. conupstca, O. vsliilata, Hawaiculiif^ 

Ihigua, Myosotin minim an, li. parvijlona, Colchicum avlntimak^ Polpponjim minan, 
F. tmcularc^ P. viriparam, Scirpun ar-icnlaris, Sfatprium riritle. Campanula rotun- 
iJlfdia, patnla, lalifolia, &c. In the woods, Galanthvi- nivalis, Chhrn ^ierfoliaUt, 
Aquilepia ral(juris, campvslris and pseuflo^plitkiniis, Slc. See,, ^'he brambles 

and briars are covered ivith the Clematis and Tamas eommvnis. On the liills, 
Arenaria tcunifoUu, Drosera ruiandifotia, Pamatia elaoieulnfa, Cisi'as hcliunUte- 
mum, C. ■polj/fvlias, Ildlchoras riridis, llyjwrienm atulrostcmam,' A.C. On llie 
granite rocks, were found the Sedum album, and Cotyledon nwbilic.m. Oii tin* 
iiinestone rocks the Poteiitilki venta tlow'crs jirettily; and the following list of 
the Liclu ns which I obtained^is a pretty accurate list of those w'hich are to he 
found on this range: T.iehen fjeoyrajdiinis, L. idandkiis, L.parcUub, L.jdtysodes 
1.. plica I as, L, jnistulatus, "I’lr ranyifcriims, /.. scrohiculust and Ij. scrobicalafus. 


1. Proposed Improvement in the Thcorij of Stmnd, and in ihr 
mode of Measuring it$ VclocHij. 2. On the 'Fheory of the 
Variation of Ike ^ By II. Meikle, Ksrj. (%)iu~ 

imuiicaled by tbe Autlior. » 

JL HE propagation of sound tlirough elastic fluids, was first 
considered by Sir Isaac Newton ; but bis investigations led to a 
result considerably short of 1142 feet, the cxperiiffental velocity 
in a second, so long received in this country, and which, owing 
to some inaccuracy, was far above the truth ; for the mean ve¬ 
locity is now found by experimenL. to be only alwut 1100 feet, 
Newton's result still lay miicli below tbc latter number; but those 
who have investigated the velocity from the same data, have ac¬ 
quiesced in his couckision. It was not known in Newton's days, 
that, when air undergoes a change of volume, it at same time 
changes its capacity for h«at,, becoming wanner by compressiotv' 
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and coldi r Ijjy rarefaction. The want of acqiiaijitanco with this 
, circuinsLancc, has led him and many others into tKe erroneous 
conclusion, ll^it the particles of elastic fluids repel each other 
with forces inversely as thcir cenlral distances, Avhich could never 
be the case, if the ca])acity be aflccted, no matter in what manner 
or degree, by a change of density. New ton himself has shewn in 
his Privc/pid^ that, if the cube of the pressure in an ela.stic fluid 
WTVe as tbe Tourlh power of the density, the particles must re¬ 
pel each other with forces inversely as the of their central 

tiislances. Now, the experiments of the French philoso})hers near¬ 
ly agree with such a relation .^uhsisting bel\vecn the })re&siirc and 
density of air. Numerous ex})enni*nts which I have made on this 
subject, answer almost cx.aclly, and this was far from my expeelti- 
tion ; for, till these experiments w-ere m.ide, I bad conjectured 
that the true result would lie (juite on the contrary side of lbo,se 
obtiiined in France; but on jierceiving that my result accorded 
with the existence of a repulsion between the particles of air in¬ 
versely as the squares of their distances, wliieli is such a general 
law of nature, I was led to adopt liiis as the true law' of gaseous 
repulsion. MM. Dcsormes and Clement have given a particu¬ 
lar tlescription of ihcir apparatus and moTf^of experimenting, in 
the 80th Amlume of the Journal dc Physique. But I am not 
aw'ure that any intelligible .icct)!!!!! has been published of the 
apparatus employed by MM. Gay-I.ussac ami WcJtwr; though, 
from the brief and obscure hintf^g-jven in the 12tb book of the 
Meeanique CHvsic, I still suspect thi>y are liable to some of the 
inaccuracies which I hinted atviu the*Nun\ber of this Journal 
lor April last, and used every means to avoid, in my own ex¬ 
periments. 

The late celebrated Marquis Laplace had often directed bis 
attention to this subject; and reflecting that Sound is propagated 
by aerial undulations, which cause a compression of the air as 
they move along, lie conjectured that such compression, by ge¬ 
nerating an increase of temperature, augmented the elasticity of 

the air, and consequently tfie velocity of sound ; and that this 

* 

was the reason why Newton’s result fell short of experiment. 
According to liaplacc, the velocity of sound, as deduced bj^ 
Newton s theory, and which is about 91().3 feet, should be mul¬ 
tiplied by the square root of the quotient obtained by dividing 



J02 Mr Mcikle on a proposed Impro'vemcni 

the specific lieat of air under a constant pressure, !|y its specific 
heat iinde# a constant volume, viz. 1.1547. Still, fiowcver, this 
multiplier, as obtained from the experiments abjiV’c mentioned 
on the specific heat of air, gives the velocity of sound too small. 
The object of the present article is to suggest a reason for this 
deficiency. 

The theory of sound, as imju'oved by Laplace, supposes it to 
he propagated by a wave of air, having an increased tcmpei'ature, 
without any addition to its quantity of heat; but as each portion 
of the air forming the wave is warm when it communicates mo¬ 
tion to the next, it must also impart to it a portion of it.s heat *. 
Hence, sound is propagated by a wave of air, having not mere¬ 
ly its temperature increased by compression, Imt having also an 
addition to its (j^uaniity of heal. In this way, a wave of heat 
accompanies sound through tlie air; ami I presume, that to it 
wc owe the excess of the experinienlal, over the theoretical, ve¬ 
locity of Laplace, '^fhe theory of tliis distinguished philosojiher 
lays no stress on the a7nomit of the rise of temperature; but 
such amount must depend on the degree of compression, that 
is, oil the mtcnsMij of sound ; and as the transference of a quan¬ 
tity of heat from ead^ortion to the "next, will be greater as it.s 
excess of temperature is greater, it is clear that the velocity of 
sound must be greater when it is more intense. I am perfectly 
aware, thafc some suppose sounds of all intensities to be propa¬ 
gated with the same velocity, find allege as a proof, the imdis- 
tiirbed succession of musical* potes, when hoard at a distance. 
So far as regards the prl^scnl inijftiry, I need only remark, that 
musical notes, or the differences of their intensities, arc mere 
]>Jaythings, w'hen compared with the penetrating rcjxirt of a 
cannot) issuing from the flames. 

From the account of experiments made in Holland by Dr 
IMolJ, with many excellent precautions, and published in the Phu 
hsiphical Transactions for 18S4, p. 424, it appears tliat sound 
moved slower from Kooltjesberg to Zevenboompjes, than in the 

• Heat eaunot be here lost laterally, because sound is propagated, not in 
an insulated line of air, but rather a.s in a pyramidal figure, or something like 
a spherical sector, having the sonorous body for its centre, as is plain froih 
sounds being heard over a considerable lateral extent. A line of air, there¬ 
fore, which is not near the outside of the sector, will lose no heat latpti^Iy. 
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opposite direction. For, on the S5th June, p. 452, the interval 

is longer, evln when sound could not be heard in the opposite 
direction, th£i|^ the mean of both directions on the 27th and 28tli 
June *. This difference, I apprehend, has arisen from the dif¬ 
ference 6f the guns,'’or of the mode of charging and firing them. 

When the production of sound is accompanied with intense' 
beat, as in the firing of guns, there is reason to think that a 
portion -of sucli heat is propagated from one portion of air to 
another along with the sound. On this account, I conceive 
that the report of a gun moves faster than the sound of a bell, * 
over and above what is due to superior intensity. As, however, 
a bell is not heard at such a distaiJl;e as a gun, and tlic methods 
hitherto employed are too complic" ted for measuring with ac¬ 
curacy or facility tiie minute interval of time in whi»ii a sound 
passes over a small distance, the exact velocity of sound from 
bells has not yet been determined. T therefore beg to propose 
the following simple expedient, by which I presume the difli- 
culty ^)f measuring the minute interval of time would be entirely 
obviated. I sliall begin with a very familiar illustration of the 
principle. 

Suppose a hammer, moved by clock-to strike a bell at 
eijual short intervals, as seconds, and that an observer sees the 
hammer just touch the bel!^ at the very instant when he first 
hears the sound. It is evident, that he i^ust be either quite 
near the bell, or at such a distaqct^ a.s retjuires exactly one se¬ 
cond, or a whole nunjber of seconds, for the sound to reach hirn-f*. 
By removing himself a very liule farfii^r off, the sound will ar¬ 
rive too late, and by approaching rather nearer, tlie report 
will precede the visible stroke. In short, a very small varia¬ 
tion on the distance will sensibly disturb the coincidence; and 

* In pages 430, 431, some experiments are mentioned as made in January 
1023, which, from the rest of the article, seems so exceedingly improbable, 
that I think the author or translator, not being alike familiar with both lan¬ 
guages, has put January several limes for Junv. 

+ X here mention mmis for convenience; but in practice, I susi)ect the 
Intervals must be at least of sullicient length to keep the sounds of the 
strokes quite distinct; which, at any rate, will require very small intcrv'ols. 
If the vibrations caused by music were quite dear of each other, the velodt 
ties Qi^ the notes might not be so nearly equal. 
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as this experiment might be often repeated in the^ course of a 
few minutds, ample opportunity would be aflbrdqi for deter¬ 
mining the exact distance which should make the/wo sensations 
perfectly harmojiize. 

But instead of watching the motions of the hammer itself, a 
more precise and conspicuous signal might easily be contrived ; 
such as a long index, completing a revolution during each in¬ 
terval between the strokes, and then passing or covering some 
conspicuous mark or line. For experiments in the dark, a small 
* hole might be opened, and instantly shut by the clock-work, at 
the very nick of time to allow* a lamp placed behind a screen 
sending a monieniary ray to the observer. 

This brief outline, I hope, will make it evident, that such 
niaehineS]-.in proper hands, would tend in a great measure to 
obviate the uucertaiuty inseparable from hurriedly measuring 
the short iriterval of time which elapses during the motion of 
the sound of bells over small distances. For, if the visible sig¬ 
nal be observed exactly to agree with the sound, wv. arc sure of 
the true elapsed time, from the rate of the clock, without flus¬ 
tering ourselves to measure it at the moment. The observer, 
in this mode of operating, would merely be required to walk a 
A-^cry little backward and forward till he found himself at the 
exact distance. But, as neither eyes nor cars arc in all per¬ 
sons equally acutci’ several obscrver.s might he employed at 
? ,.eh station ; and if they <Jid^ not exactly agree alxJUt the dis¬ 
tance, this might leacT to a n/iwe minute investigation of the cir¬ 
cumstances. - ■ '* y 

For the better obviating the effects of wind, a clock W'oiiid be 
required at each end of the base over which the sound was to 
pass. They need only be pieces of strong machinery, without 
any compensation to the ])endulums; and yet from them the 
minute interval of time could be obtained, to a degree of exact¬ 
ness to which the nicest chronometer, when used as formerly, 
can have no pretensions : For the mctliod now proposed pos¬ 
sesses the same sort of advantages over the former method, that 
Hadley’s quadrant does in measuring angles at sea over the old 
mstruments. 

, The theory of sound is besides very imperfect, otherwise it 
would not leave us ,>o much.in the dark regarding the sovereign 
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controiil which wind exercises over the mtensity of sound, and 
which is the|mGre remarkable, considering the vast'dispropor¬ 
tion of .theiry-elocities. It is generally supposed that the rela¬ 
tive velocity ol‘ sound and wind is not affected by tlie motion 
of the latter; but this opinion stands much in need of confir¬ 
mation. It is clear, that the effect of wind on sound is verv 
different from merely bearing it along, as a current in the ocean 
does a floating body. For in tliis w'ay, the iiitensily would un¬ 
dergo no sensible change; whereas, we know, that, in most cases, 
wind annihilates sound, when opposed to it, and magnifies it pro¬ 
digiously when moving in the same direction. The most natu¬ 
ral inference which we can draw iToin this is, that wind reflects 
sound in the opposite direction; .s.'"iiething in the way that the 
litle sends the hore up a river. 

The tremendous explosion of the Slobbs J*owder Mills in 
1824', shewed, in a very striking light, how feebly, and to how 
sljort a distance, sound moves against the wind, while it is pro¬ 
digiously strengthened to leeward, A moderate breeze then 
blew from the south-west, anti, although in the opj)osite direc¬ 
tion, the rejHjrt was loud, and the houses sensibly shaken, to 
the distance {>f thirty miles, yet very fStT^heard it, and that 
fccblv, three miles to windward. 

Chap. III. Book xii. of MCcanique Celeste, is devoted to 
the theory of sound, and forms a continuation of Uie autiior’s 
speculations on heal, and gases ^o^ttained in the two preceding 
thapters. In it, particularly pagu% 127, l28, occur some of tlie 
formula that are employed inthc rnenftrir of M. Poisson on the 
same subject; and which are ?losely allied to ^hat I commenced 
with in the Number of this Journal for October 1826. I then 
pointed out an error into which these eminent mathematicians 
had fallen, in determining the proper form of the integral of a 
diflerential equation; and which error arose from their intro¬ 
ducing a needless and erroneous hypothesis, at variance with 
the CQnditions of the problem. The mistake to which I allude 
admits of being placed in a still clearer point of view ; and this 
becomes the mpre necessary, considering the very unfair repre¬ 
sentation which Mr Ivory has given of what, in the Phil. Ma^ 
for ApriLlast, he calls the equations of the Meennique CCleste; 
though, in fact, the equations which he has produced there, to- 
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gethcr with the errors he complains of, are the offering of his 
own contrmlictory hypotheses, and do not proceed [rom the real 
nature of tlie subject. This will be rendered cv^icnt from the 
perfect consistency of the following plain view of the case, la 
which no hypothetical work is introduced. 


Let l be the temperature, or rather the iiulication ou the common scale of 
an air tliermoiiieter, j/ the corresponding' pres-sure, and g tJie density of a muss 
of air; then a being the expansion for one degree, and b another constant, We 
Jjave, from the law of Boyle, 

/, = (1 + af) .(A.) 

Whilst the (piautity ol‘ heat in aiy'^ body undergoes the minute variation 
rfy, the corresponding variaJ ion d/hi its Lempenitui'e must, obviously be in¬ 
versely as its sjiccilic licat. Hence, 

t/fj 

lit : 1’ : : chj : X 1°, 

the hist term ol“ which is the general expression for the specific heat of any 
body; especially if the volume and pressure do not vary at the sanv.' time, 
for in that case, the variation of heat might not change the temjierature. But 
ditterentiating equation (A) Avitli p constant, we obtain 

at ^ --- (I 

and substituting this va’uo of dl in the general expressio i, the spccitic heat 
of air under a constant pr^ure, relatively to a degree of tJie sealo to wliieh 
l belongs, is 

^ 1 + 

Difl'erentiatinJ, again, cijuatioii (A) with ^ constant, and sujiposing tliat the 
mass of air undergoes the same mwiation dij in its quantity of lieal as in the 
Ibrnier case, we obtain for the spcqtfqj heat of air under a constant volume, 
for the same degree ofihe U’.e«itt)meler,/ 

dp I + cJ ' 

Now, it is admitted by all parties, and corresponds with experiment, that 
these specific hesits liavc to each other an invariable ratio; or, in other words, 
that the relations of the dltfcrentials is of a known and determinate charac¬ 
ter. Hence, they are of the iillesl possible sort lor integration. Calling this 
coiibUnt ratio that of &: 1, and \vc get 

X r + X r; 

1 + at -b at 


icA 

dp 


o: 


From the conditions under which Ave have obtained this equation, dq has 
the same value in both terms. The d<^ce of tlie common scalo, cousideml 
a%ji linear quantity, is constant, and is Ukewi.se the same in both terms. 
Hence, dlvidiiig by the connnon factors, we obtain * 

d p ‘ 
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sm extremely symjile equation, the integration of which is free from all ambi¬ 
guity, and givi-i — g* ; supposing p and g to become each eifual to unit at 
the same instAt*^. It hence follow\s, that the "general exprossiou fur or 
for any change v Inch occurs in the (juantity of heat contained in tlio air, 
is no “ nrUtrary function,” such as we might modify at our wliiin or laiicy, 
but a tkterminatc function, fixed down by the above condition ; that the pres¬ 
sure vary as the power of the density', in every case whatever, in which the 
quantity of heat in the mass of air undergoes no change, or when <7 = 0; and 
this condition wdll accord with no other form but what I formerly gave, 
viz. 

7 B (log p — k log g) + C. 

Ft is very remarkable, that four of tlie gi'catcst inatliematiciaiis of the age 
sliould have been su comphlely bewildered regarding this integration. Is?, 
The JManjuis r,aplace, Mae. Cd, tome v. p. 127.; 2(/, JM. Boisso)}. Ann ales de 
(%m. xxiii. 331J.; 3f/, iNlr llerajjalh, PhV' ^fay. Ixii. 3iJP.-f ; and ]\fr Ivoiy 
ev(‘n after the only pt)ssible form of the function had been clearfyjipiuted out, 
as 1 have shewn at length in the dumber of this Journal-rfrir July last. 


12. On the Theory of the VariationH of the Barometer. 

Ill llie Supplement to the Kntyclojjrvdia BrUanniea^ Profes¬ 
sor licslio has proposed a theory of the de^^^sions of the baro- 
nu'ter, in which he supposes, that the wind describing a curve 
in passing over the surface of the globe, acquires a centrifugal 
force sufficient to diminish the pressure of the air on the earth’s 
surface, and consequently to depress the barm neter.* Mr Da¬ 
niel] , in bis Mctcorohgicnl Essayn^mrj ciideavoured to contro- 
vert this theory; but 1 am not*'sji*:;i^jU^ have caught the 
meaning of cither qf these gs^lemen in thei?*respective argu¬ 
ments, and therefore do not |/etcnd to decidc\n their merits. 

If we proceed to coinpuie the centrifugal force of air, as if con¬ 
sisting of detached particles like sand, revolving in circles about 
the earth’s centre, the result is by no means considerable; but, to 

* This supposition has nothing to do with the value of the results: it 
merely gives the formula a neater a])pearancc. 

f It is but justice to M. to observe, that Mr Ilerapath, in his 

first, note, page 328, accuses him of setting out ivitli the hypothesis, that the 
increments of expansion, under a constant pressure, arc proportional to the 
increments of heat; whereas nothing of the kind is assumed, till he had 
got to p. 330, after having obtained the “ arbitrary function,” as they ar? 
pleased to call it.' 
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aciiuit the correctness of such a conclusion, would ho' taking" for 
granted, that the fluidity and the mutual action off the particles 
on each other do not affect the rcauU. Mr Trcdg^id has lately 
shewn, that Newtoirs overlooking this circinnstahce, in investi- 
ffatino- the laws of the resistatice of fluids, has led him and his 
followers into very erroneous conclusions; attd, by hastily pur¬ 
suing a himilar path, wc slmuld have reason to fear the like 
eoiisecpjetiees. It was probably considerations of this nature 
which induced Mr Leslie not to apply the ordinary mode of es¬ 
timating the centrifugal force of solids to the fluid atmosphere. 

There is, however, a very important circumstance connected 
with the centrifugal force of Vvind, which does not appear to have 
iK'cn vet attended to, and which throws a very diflerent light 
on the' .'5*:ducct, though still adding greatly to the probability 
that the baroiiKJter has to do *vilh the centrifugal force. The 
circumstance to which I allude is, that the curvilinear luotitiii of 


wind, liescribing a circle about the earth, in place ol‘ always 
the barometer, ought frequently to augment the pres- 
Nurcof the atmosphere, and consequently to m/w the barometer. 
At first sight, this^^ay .seem paradoKical enough, if not tho¬ 
roughly absurd ; biirtb solve it, w'c have only to consider, that, 
when the wind is from the east, its diurnal motion round the 
earth's axis is thereby lessened, its centrifugal Ibrcc will bo of 
cou’ .e weakened; and so the air will be more at liberty to gra¬ 
vitate or press freciy'o-.x‘'^f{*e purth's surface, and consequent¬ 
ly to raise the barometer, t ^Vcstcrly winds, on the contrary, 
by conspiring wrji liiurnay motion, increase the centri¬ 
fugal force, and <f:ijiiinish the pre.s '-ure. Hchcc the reason why 
the barometer is commonly lower with westerly Avinds than east¬ 
erly. Such difference of effects in opposite winds, so far as 
centrifugal force is concerned, will become smaller as the lati- 
Inde increases, and the currents approach nearer to tlie direction 
of the meridian. But cold air from a higher latitude rai.ses the 
barometer, from its being heavier, th^^the comparatively moist 
anil warmer air of a lower latitude. Hence, from the combina¬ 


tion of these two causes, the barometer in this country is usually 
Jiighest with a north-cast, and lowest with a south-west wind. 

But the effects just mentioned are liable to be modified or 
overruled, by various causes of a less general nature. The de- 
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scent of the fKJroinetcr dni'ing stoi-mff, f conci'ive to lyTretjuent- 
ly infltienro\in no small degree oy the reaction of the wind on 
the aeclivilic^ of llie earth's surface. When a horizontally 
moving wind encounters an inclined plane, its direction is tlieie- 
hy more or less elevated, and an increase of pressure necessarily 
takes place on tlic reflecting surl’aee. The w’holc pressure on 
the inclined ]jiaiie, when estimated in the vertical direction, is 
c'.bviously reduced in tire ratio of the cosine of the inclinatioi^o 
ra<lius; but still tire verlual foree exerted wiibin a horizontal 


S(juare incli will, from the princijrles of b} drodynamics, ]>e the 
same as tire pressure mi au ine^i of the inclined surface. If 
tire one be equal to a column of tJo or 'lO inches of mercury, so 
will the oilier. This verlical prcrsure, therefore, cxceejjs tliat 
t>f the barmuetcr, in a slieltercd place on the in the 

same ratio as the direct ftirce on llic inclined plane docs. Even 
a wall or precipice opposed to the wind, will ucciision a greater 
pressure on the ground at the w indw ai'd side of its ha.se. Hence 
the mean of (he whole vertical ])''.'ssui’es over an cxleiisive dis¬ 
trict, cxct'cds w'hal is indicaletl by the barometer in a sheltered 


spot. ^ 

Since, then, these surfaces, on wdiich tlie wind foreilily acts, 
sustain a weight greater in proportion to the part of the horizon 
wdiicb they oecn[)y, iliun the rest of the (^strict does, a part of 
the weighi of the atmosphere is, as it wery^ ■au pportorl on pillars 
tluring a storm ; but the pressuYc^nhca|ed by our barometers 
in .'.beltered spots, being only llT^it^’ miuisL ccl pressure between 
the pillars, is therefore 1oo'%:«<iil. This affords one very satis¬ 
factory reason why the barifrieter should swiften be dcjircsscd 
during stoi’ins, especially wln-re tlu- surface of (ho coinilry is 
uneven, and sometimes likewise in a ship riding among inoun- 
tain-likc w^aves. 


Between the tropics, tlic wind usually blows from tlie east, 
diininishiiig the centrifugal force, wliich so far accounts for its 
not depressing the baroifi>>ipr. And if, as is believed, tlic amal 
currents from the south-east and north-east, by meeting near tlie 
equator, unite in a current directly from the east, which has no 
other mode of escape but by accumulating upwards, and fl(KPl 
iiig back to the tropfes, this will affbrtl a farther explanation. 
For the greater the wind, the will it tend to accumulate 
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tho air alSout the equator. ' that the depression tlie baio- 
meter, due to tlie action of th^’Tviiid on the acdlviii|‘S of tije siu- 
facO;f seems to bo prevented in the vicinit y of tlu; etpiatov, by ilie 
weight of a greater mass of air. But this, after all, is attende' 
with some difficulties. 


Esircrjit^from a Memoi-' on British Harhmirs^ drmvn up in the 
year 1824. By U. Stkvensox, Esq. I'Ml.S.E. & M.W S. 
See. Civil Engineer. With a Plan. (Communicated hy the 
Author *.) 


Eeitj.* Roads. — Our nautical readers know that the of 
Forth is a prin'd.pal rendezvous for ship]nng during die stt>i nis 
which affect the eastern coast of Great Britain ; inul as a na\ai 
station, especially in tlie event of war with any uf the northern 
powers, it is of primary im}X>rtancc to the f.esl intoresis of the 
nation. To those vvlio arc not Iwally aequainlcd with this 
great estuary, wo may notice, that Its access is obvious, nnd its 
navigation easy. USitb Roads, which afford Ua chief anehoi- 
age, are ample and commodious, jicsscssing a soft bottom, with 
a depth of,.watcr varying from three It) uj)ward; of seven fa¬ 
thoms, and, for largar vessels, to sixtecti and eighteen fatlioins. 
Connected with roadstead there are cither valuable 

mooring grounds aliove Queen^er’y, whicli resemble the higljcr 
parts of Plymout^i ®t>”-*\r»I^PWfsrnouth, in regard to the shel- 

[• and security wh.»di they uffbruito shipjiing. 

# \ 


ter 


Leith IIarbodk. —Leith Harbour, the subject of the pre¬ 
sent section, is .situate on the southern side of the Roads abtne 
de.scribed, at the embouchure of the river Leith, about two miles 
north from Edinburgh, of wliich it is the port. The advance¬ 
ment of this harbour is consequently an important object with 
the corporation of that capital, anc^^so with the conslituted 


• Mr Slevenaon roinimmicatc^l to iiii hi.'i Memoir oii JtritiKJi Harbours 
nearly three years a^o ; Imt from the fstato of the* I>eith Ilurbour liill, then 
l^>re Parliament, ami other considerations of delicacy, the author requested 
us to delay its publication. There being now a variety of opinions reganling 
thhs object of great coranim ial iinjwtance, we iiare obtained Mr Stevenson 
consent to the publicaijion of an the Memoir.—E dit. 
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authorities of »he town of Leith. I ifm now, ihcvcfoyi'/to give 
some accoiintlof it, and to state wSiat appears to me most suil^ 
able for its itmn’ovcnieht. 

At high-water of ordinary neap-tides there is a depth of only 
about eight or nine feet at the present entrance of Leith Ilar- 
lM>ur 5 and in spring-tides the depth is about thirteen or fourteen 
feet. From the peimliar form of its piers, and, particidarly, ow¬ 
ing to a considerable extension of the eastern pier beyond tJie 
western one, an will be “seen from the accompanying sketch-plan, 
vessels are by this means often shut up for a length of 
time with north-vrcstea'ly winds. Till of late years the birthage 
of the harbour was conrined to lhe1l>cd of the river, and bad be¬ 
come so extreniel}' incomniodions fioin the increase of shipping, 
that its enlargement became indi.spensable. An ^dk^jhalrevc- 
nne was accordingly provided; and two spacious wet-docks, ex¬ 
tending to ten acres, were formed. These docks have proved a 
vast aceommodalioii to the port; but a great desideratum still 
remain.s, iii ihe want of a sufficienr depth of water, and a more 
commodious entrance for the reception of large sliips. 

If we inquire into the cause of the shalk^Vness of the water 
at Leith, and generally along the soulbern shores of this frith, 
it may be accounted for, on the great scale, by the set both of 
the flood and ebb tides, in the following manner. The strongest 
current, for example, of tiie flood-tide, in its coitrsc fiom the At¬ 
lantic Ocean, runs along the coa^s if^ri^kithncss, Alierdccn, and 
Kincardine, to the higher parts of Cf -iFrith of Forth, meeting with 
eora})aratively few obstructic’.'Siion the'northerti side; whereas 
the stream of tide which supplies its southern*i.shoi*es, separates 
off* St Abb's llcail, in Lerwick shire,-—one branch of the tide pro¬ 
ceeding to the Lnglisli coast, and the other along the Lothians 
up the Frith. This last, however, has more the character of an 
eddy-tide, having changed its course almost at right angles, at 
or near St Abb's Head, and being further intersected in its pro¬ 
gress by the Bass and othur^islands lying off the coast of Had¬ 
dingtonshire. At Gullcn Ness, which forms one of the chops of 
the inner part of the Frith, the channel suddenly expands into 
the comparatively great bay of Mus.selburgh; This expans^^ 
gives another check to the velocity of the tide, which at Leith 
"^is again obstructed by a chain of rucks extending toward Inch- 
keith, throwing the currents, both of flood and ebb, still off the 
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southei^sllore- IJetw'een'^jeith anti the Narrows at Qno(?nsl<,M'r^, 
the ineunibrance is continueH by the inter|K)sni<r of Crainond 
Island and the foul grounds td' Mickery and Oxseares, whicli 
altogetlier arc favourable to tlic })roecss of deposition on this 
shore; while the force of the current and conscijuent depih of 
water are increased upon the northern side. Of this we have an 
anomalous example at Queensferr^', where the soundings are 
about thirty-five fathoms inde]>tli, and eonsetjuenlly greater than 
on the same jiarallel of latitude any where bel\ieen the Frith of 
Forth mid the o’ppoHtc coast of Denmark. 

The great ohstacle to the improvement of the present entrance 
of I.eilh harbour arises from the extensive flat or haid^ trend¬ 
ing j^'ihward to the rocky grounds called, the Symonds, lying 
scawarcrrrT :!>e jMartello Tower, as delineated tin the annexed 
Sketch of the shore lietween T>eith and Newhaven, shewing the 
figure of the bank and the position of the respective rot ks in the 
offing. On tl»c southern side of tlie Frith, immediately abo^c 
Newhaven, the scouring effect of the tide is chiefly with the ebb, 
and thus wc account for the peculiar form of the sand-bank ofi' 
Leith, and the gr?<*l,er depth of water tiff Newluuen ; alibis 
place tile bank is comparatively narnnv, and if attains its great¬ 
est breadth off the entrance to Leith Harbour. 

Tlic scouring effects of the river Leith are, no don lit, benefi¬ 
cial toils alveusye carefully cxauilne this matter, ue 
shall find, from the exlcnCan 1 flatness of the ground, that its 
influence i.s, upon tlic^^iolf*. Vmguid. The bar dtics not consist 
of mud, but of sand, similar tit *!iat wliich is deposited above 
and lielow Leith It is not a pur ieiilar ridge, but an extensive 
flat, which has its origin in the local set of the tides, arising from 
the configuration of the shores opposed to the tidal current. I 
am therefore of opinion, that every effort to deepen the present 
entrance of the harbour, \ihich .sto])s short of carrying two con- 
I'lnuous piers at a very moderate distance from each other, sea¬ 
ward of tlie Symond Hocks, or tq xiic extent of about a mile 
from the shore at Leith, will not only prove inefleeUud, but that 
one pier, of any form, which extends much beyond the other, Avill 
rove ruinous to the best interests of the port. ,1 would not, 
however, he understood as recommending so extensive a plan 
of oix-rations, as the extc)i^i<m of piers to the Symond Hocks, 
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but merely as stating wliat humbly appeal's to he the (^nly prac¬ 
ticable mode^jf ciccpenuig the present entrance to tlie harbour of 
Leith’ ' 

In <]uest of this object, some have projected tin? extension of 
a single pier, in various lines of direction, toward the Martello 
'^I'ower, as a weir to the current. Others, with somewhat more 
plausibility, carry two piers to a certain extent over the sand¬ 
bank, and then proceed with one pier to the Martello Tower, as 
shown in dotted lines upon the J’laii. I confess that I have ne¬ 
ver been able to satisfy iny.self upon this point, either as to its 
beneficial effect upon the bar, or its jjroper influence upon the 
accessibility of the harbour. To illustrate this, avc simply refer 
to the present slate of things. For xample, evciy one conver¬ 
sant with the nautical localities of Leith knows tlie jj'^'i'itifyTx- 
pcrienced in leaving the port with liorth-wcsterlj'^ or favour¬ 
able winds dow’ii the frith. In such cases, a vessel must cast 
qff‘, or muke sail, from the western pier, licyond which the east¬ 
ern one projects about 100 yards. Ihit let us imagine that this 
single pier ^vere extended to a mil<% or even 1000 yards, .md 
then, according to our view's of seamanship, ^thc difficulties at¬ 
tending the acces.s of the liarbour would be increased tenfold ; 
or, as before noticed, “ it would prove ruinous to the best in¬ 
terests of the port."’ 

'J’o obviate this slate of things, it has been proposrfijd to pro¬ 
ject a pier from New haven, till lue continuation of an 

eastern pier beyond the Symond 4 W'/J<s, or seaward of the Mar¬ 


tello Tow'er. lly this means, sevi,ral huiT:^j^i'i av^es of sand-bank, 
which dries ar low-watei-, wo,,ild he'include*! in the form of a 
great (Miter harbour. In thi.s ease, it ajipcars to he impossible 
to avoid tho silting up of so large a spacre as would thereby 
he included by the two piers projecting rcspeclively from T.eitli 
and Newhaven, Avhile the efieet of the winds, at high-water, 
upon a surface of about one mile in breadth, would I'cndor it 
extremely difficult to transport vessels through it, to or from 
th(j interior harbour. It Is tlforeforc to be feared, that, after lia- 
ving expended a very large sum in either of these diveYsifit?d 
operations, we should only ha.ve an incommodious, if not im^ 
practicable, harbour. 

, Having made these observations on the set of the tides, and 
the natural situation of laath •bt.i oflur, in allusion to various 
OCTOBEK-DECEMBER 18f27/ * H 
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plans latterly su^gc?ited for its improvement, we t-liall now en¬ 
deavour to inquire iuto'tlio effect anti tendency of Executing in 
whole, or in part, the apparently ahandoned pla^i of the late 
eminent IMr Rennie, and uy)on whicli, it is believed, upwards of 
<f^2()0,000 have already been cxpende<K When Mr Rennie was 
consulted on tliis subject, about the year 1800, he had bcftire 
liini an early design by Mr IVhit worth, a celebrated engineer of 
liis day, who had proposed to extend the birthage of the harbour, 
by following the ctaiisie of the river above Licilh Savv-inills. 
But when iMr Kt iinie maturely considered this subject, and took 
into view the natural difficulties which present ibctnselves, to 
forming a deep-water entraiiee to ILeilh harbour from which 
the tide ebbs to the extent of about one mile, be was properly 
induCi-Cl^te-ttn-ni a design suitable for vessels of a greater draught 
of water than were generally in use in Mr Whitworth’s time, by 
opening a communication at Newbaven. 

Now, as the greatest breadth of'ihe sHnd-l)aiik aboAe alluded 
to is immeillately off the present entrance to Lcilli harlxair, and 
as the bank becomes narrower as we aj)j)roacb Newhavon. a 
more coniniodiousjine of direction is evidently 03 ^ the erection of 
a conlinuous sea-wall' toward Newbaveu; where a suflicient 
depth of water may be obtained for His Majesty's ships of wiir 
After tlwrefore consulting with that eminently scientific naviga¬ 
tor, the late Ca}>taini Huddart, who made a survey of Leith, Mr 
Rennie ultimately upon yilacing the deep-water ac¬ 

cess to the harbour nefar NenJiaven, as delineated in dtifted lines 
ujjon the accompah^l igi^i lan. have endeavoured to give the 
subject of the inij^, oveinent of tht^ harbour every possible atten¬ 
tion, and I am biimbJy of ojnnion, that no design for this jjur- 
pose has 3 x 1 been submitted to the public, which seems to warrant 
the total abandonment of Mr Rennie’s plan. I am also confi- 
tlenf that it may be sati.sfactorily shown, not on] 3 ' to be tfie best 
v.bicli, under all circumstances, can now be followed ; but also, 
that the least cxpcnsivi' mode of obtaining a deeji-water entrance 
is to coutlauc the sea-M'^all from tile docks westwanl; for I do 
not now prop<ise a suite of docks from Leith to Newliavcn, 
^hut merely a tule-harbour., whicli might be occasionally scoured 
from the prestmt wet-docks. To take a practical example of 
this, let it be observed that a sea-wall from the wet-docks toward 
Newhavon would not he irtriicdian two-thirds of the extent of 
the pier required, to carry a sh 1 ^^» to a similar depth of water 
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off the Martc^llo Tower, as may be seen from the accompanying 
Plan. • 

We are aware that the proposed entrance'at Newhaven is dis¬ 
tant from the chief seat of business in Leith, and that it is dif¬ 
ficult for those accustomed to the present state of things to look 
favourably upon any other view of the subject; but, in point of 
fact, the pier-head near Newhaven would not be more distant from 
the central parts of Leith than a pier at the Martcllo Tower, 
while the former would be much more commodious and acces¬ 
sible timn the latter. In every extended poii, more or less in- 
conveniency of this description is felt; and if the situation of the 
merchants of Leith be contrasted with that of their bictliren of 
Loiiflon, Liveifiool, Dublin, and many others, they will a^jjear 
to have little cause to complain, although the of the 

harbour were at Newhaven. 

UjKin the whole, I hesitate not to recommend that the en¬ 
trance to licith harbour sliould forthwith be improved upon a 
moderate scale. Its present conditi- e is a source of much incoti- 
veniency to the tra;lc of Leith, having, perhaps, as difficult and 
awkward an access as I have anywhere met •with in the whole 
course of xny survey, and personal observation, on “ llritish 
Harbours ” between the Shetland and Scilly Islands. I am fur¬ 
ther of opinion that a sea-wail should be expended from the wet- 
docks toward Newhaven, and that a deep-water entrance should 
there he formed, upon the prinoij|j]oi’'^if“"not the form, suggested 
by Mr Rennie. This, as formesi^ tstated, I conceive to be the 
most proper and convenient mode of acquiring ft sufficient depth 
of water, and also the most economical mode of improvement of 
which the port of Leith is susceptible. 


Observations mi the Coal~ficldy and aceompanyinff Strata, in 
the vicinity of Dalkeith, Mid-Lothian. Ry Robert Bald, 
Esq. F. R. S. E., M. W. S., &c. Mining-Engineer *. (Com¬ 
municated by the Author.) 

Having, in a former paper, which I read before this Society, 
made several observations upon the Mid-Lothian Coal-fields, 
have, since that time,* made many investigations of this very in- 
^teresting district; and those confirm the ideas I had formed of 

• Head before the ‘Wernerian Natu^l History Society 7th April 1827. 

H S 
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tile coal strata in the vicinity of Dalli^cith, viz. that the edge- 
coals, and‘accompanying strata, found at the collie'^ies of Drum 
and Gilitiorton, four miles south of EdinUurgh, {vith the well- 
known bed of limestone, which lies- immediately under all the 
workable coals, decline into the centre of the valley, southward, 
to a very great depth, and then deflect, rising to the south, and 
arc again found at Dalkeith, where the lime rock, under the 
lowest workable coal, is found, and wrought extensively. We 
tberefore conclude, that tlie bed of lime-rock in the lower part 
of the Dalkeith section, is a continuation of the lime-rock at Gil- 
merton; that the coal named the Parrot Coal in the sections, 
corresponds with the lowest. coal at Gilraerton, next the lime- 
rock, named the North Green Coal; and that the several coals 
ab«r.^\t|jc })arrot-coal in the section correspond with the edge- 
coals Avhich Jie above the said north green coal. 

The following minute section of the strata was made in the 

O 


course of running a day-level some 3 ’ears ago from the South 
Esk, to drain the Marquis of Lothian-s coal-field ak>ng the Jlo- 
man-camp Hill. The strata cut through had a dip of from one 
in four to one in three; hut the section now exhibited shews the 
strata in a perpendicular line .-it the .South Esk, calculated from 
the horizontal section ; which perpendicular section extends to 
the depth of 087 fathoms to the lime-rock. In it are found no 
less than 21 beds of coal, making a total thickness of 82 feet 8 
inches. 'I'he diCW:^. of separate and distinct coals passed 
through are of A arious thickf.ess, cxteiiding from 6 inches to 9 
feet, and lie at vecy > cuslances from each other, as is coni- 

nion in all coal-^c]fLs. 


Section Ihc ('oals, and their accompanying Strata, hegmning 

at the fturface. 


i. Alluvial soil 
Slate sandstone 
'White sandstone 
Hed sandstone 
0 . Blue sandstone 
■White samlst<jiie 
lied .sandt’tone 
Slate sandstone 
^ Slate clay 


Fatli. Ft. In. 

2 a 0 

200 

0 4 0 

2 4 0 

1 0 0 

O 4 . 0 

0 .'■> 0 

0 3 0 

0 2 0 


Brought forward 
10. Coal 

Indurated clay 
Do. do. hard - 

•Coal - . - 

Indurated clay 
15. White aandstone 
Hod sandstone 
Slate clay 


F.iili. Ft. In, 

10 4 6 

0 0 0 

1 4 0 

1 0 0 

0 10 
0 10 
0 16 
6 3 0 

0 4 0 

... - 


Cjiiry iorward 


10 4 e 


t'-'arrv fyrw.'ird 


‘>0 •» 0 
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in t?ie viciniitj (^Dalkeith 


Bi'ouglit I’onvartl 
White sands ;.;)ne 
iSlate clay 

’ ' 20 . White sandstone 
Slate clay, very hard 
Do. do. soi't 
CEoal 

I adurated clay 
25. Red sandstone 
Slaty .sandstone 
White sandstone 
Slatj*' sandstone 
Slate clay with Coal 
Slaty sandstone 
Red sandstone 
Slate day with Coal 
Indurated day 
CoftI 

:*»5 Indurated day 
lied sjindstone 
Indurated -olay 
lied sandstone 
llituiiiinous dav 
'40 lied Saiulstone 
Indurated day 
lied Sandstone 
Itituininons shale 
lied sandstone 
45 Slate clay 
Rod sandstone 
Slate day 
lied sandstone 

Slate dav 

» 

50 lied sandstone 

Slate day, vei'y dark 
Di>. lighter 

Indurated chiy, coavoo 
White sandstone 
55 Slate day, very dark 
Do light 

Do, white 

lied sandstone 
Slate day 
(iO Grey Sandstone 
Slate clay 
Ked sandstone 
Slate clay 


Path. Ft. In. 
20 2 0 
0 3 .0 
12 0 
0 .3 0 
0 0 
0 4 G 
O 2 0 

1 0 0 
3 3 0 

2 0 0 
0 3 0 

2 1 0 
0 3 0 

2 2 0 
3 3 0 

0 3 0 
I 0 0 
' 0 2 9 

3 1 0 

10 4 0 

1 4 0 

11 4 0 

0 4 0 

4 1 0 

0 4 0 
0 4 0 
0 4 0 

2 0 0 
1 2 <» 
1 0 0 
0 3 0 

1 3 0 

0 5 0 

2 3 0 

3 0 0 
1 J 0 
3 3 0 

1 3 0 
0 4 0 

2 3 0 
1 I 0 

10 1.0 
10 0 

3 3 0 
0 4 0 
G 3 0 
O' 4 n 


* Fat . 

Brought ionvard 121 
* Indurated clay with Coal 0 


65 Bituminous shale - I 

r 

Do. very hard 1 

White sandstone - 0 

Indurated clay - 0 

\\’‘hite sandstone - 0 

70 Indurated clay - 0 

Do. soft - 0 

White sandstone - 0 

lied sandstone • 2 

White sandstone - 1 

75 Ctial . - . 0 

Indurated clay - 1 

^ i'Jiite Sandstone, hard 3 
Slaty sandstuno - . 

Slate clay .. 2 

60 Grey sandstoij,e - 1 

Slate day _ - 1 

lied sandstone - 0 

Slate chiy . - « 

'.jrey sandstone - 2 

6r> Coal . . - 0 

Indurated day - 1 

Whitish sandstone - 13 


Slate clay with irortstene 
ballf: ... 10 


White sajj^dstonc - 7 

90 Slate clay ^ - •- 0 

jjirh'iv./sandstone - 0 

^ Slate clfiv - . , 1 
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But great and valuable as this section shews the Mid-IiOthian 
coal-ficld to be, it only corajirehends the class of Edge-Coals on 
both sides of the coal basin wilhtlie underlying bed of lime- 
rock. None of the very valuable coals, termed the Flat Coals, 
^^ich chiefly supply Edinburgh, arc comprehended in it; for 
hitherto the strata betwixt the upper coals in the section and the 
Hat-coals, which lie above these, have not been accurately ascer- 
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lained, but the chief of these coals are presently working at the 
collieries of Sheriff-hall and Edmonstone in the middle of the 
valley, and arc well known in the Edinburgh market; particu¬ 
larly the two named the Diamond and the Jewel coals, which 
are of very superior quality. 

'J'lie followng is a Seclipn of the Coals in the Edmonstone 
Colliery district. 

Alluvial cover 
Hock strata 
Coal 

V’^ar'unis rock strata (containing Coaky 
Splint Coal 
Various strata 
Coal, named Coal-Uough 
Various strata 
Coal named Bccffy Coal 
Various strata 
Oiamoud Coal 
Various strata 
Jewel Coal 


There is a coal said to be much mixed with pyrites, named 
the Gold Coal, which lies under the jewel ehal, but never has 
been wrought, nor the strata ex^doivd accurately under it. 
The strata betwixt the upper co:d. in the* Dalkeith section and 
the pavement of the jewel coal Ijave ndi’yet be(jii ascertained. 

Of the twenty-six coals in the section only two are uiwvork- 
able to profit, from their thinness being only six inches thick. 
The thinnest coal reckoned workable is one of 18 inches thick. 
Hcncc, if the thickness of all the workable coals ascertained in 
the Dalkeith district be added together, they amount to the un- 
C5omraon thickness of 109 feet 6 inches; viz. 

Coal in the section, • - - ■ 0 
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Thih exhibits a body of, workable coal altogether uncommon, 
and is of the Jiighest importance and value to the capital of 
Scotland for affording «. supply of coal for many generations. It 
is, however, particularly tO' bo renuirked, that this astonishing 
thickness of coal is Ibiind not to extend the whole length of 
the basin, from the sea at Fisherrow to its western extremity at 
Magbie Hill and Carlops; the coals continue only to tlie great 
road leading from lUlinburgh to Dalkeith at Sheritf-liall, where 
there is a dislocation, uhieh throws the coal strata up to the west, 
and has the cllbct of throwing off all the valuable flat coals, as 
they are not to be lound westward of that line; and it njjpcars 
that die flat coals found at Ifldin, Poitou, Dalhousie, and 
Whitehill collieries, are part ol' the edge-coals rendered flat by 
the-slli> or dislocation. 

This coaClTcld extends to the south side of the Roman-camp 
Hill near Dalkeith, and takes a reverse dip to the .-sonlli; then 
deflects, and rises again to the soutli near the village of Foixl. 

I have now to make the folJowijig remarks on this coal-field 
and sections. 

All the coals are of the common bituminous kind, partly 
splint and jjartly cubical coal. 

The strata betwixt the coals are various shades of yellow, white,’ 
grey, and bluish cokpired .sandstone, argillaceous sehistus, bitu¬ 
minous shale, ai^iijaceous earth, nanunl Fire-clay, and a little 
coarse clay limestone i[i .som^ |»aces. AH the coals are of open 
burning quality :—no calshig^boais have over been found. 

The coals lie,*iii general, at iJic common distances from each 
other, as in other coal-fleld.s, with this remarkable exception, that 
betwixt the coal marked No. y i. in the .section, and the next 
coal under it, marked No. 75., the distance is no less than 90 
fathoms, or 540 feet, in which space there is no coal. I know 
ol‘ no such thit:kr)ess r)f strata in a coal-field without a coal being 
fojind ; and it is a fact ol* gre.it importance in tlie searching of a 
district l‘or coal. 

There are no bods of greenstone found in the strata hitherto 
explored, although there are several vertical dikes or veins of 
■cliffs rock, which intersect the strata seen in the I’ort-Scaton dis¬ 
trict along tlie shore. 
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There b very little ironstone found in the strata, less than in 
any other Scotch coal-field; so much so, that none has been got 
f(»r the purpose of making iron in the district now treated of. 
■Bands and balls of good ironstone have been found, and a little 
wrought, at the verge of the coal-field near Aberlady and Goss- , 
ford, on the estate of Lord Wemyss. 

Lastly, it is a remarkable fact, that no inflammable air has been 
found in any of the mines of this district, however deep, though 
found in abundance in the coal mines in the counties of Stirling’, 
Lanark, Renfrew, and Ayr. Tiic Lothian mines, being free 
from this most destructive pestilence, is a great comfort, and no 
common blessing to the minert^. •Carbonic acid gas is fre¬ 
quently found, but happily few misfortunes arise from it. 

As the carburetted hydrogen is certSinly produced frr*’.i;’Lii?? 
coal, we might have expected it in llie Lothian coal-field, which 
affords parrot or canncl coal of the best quality for producing 
the greatest quantity of gas, as each pound of this coal produces 
from 4 to 5 cubic feet of gas. 

With regard to the depth of the ton! strata of this coalfield, 

, in which the beds of coal and organic remains arc fiaind, I am 
of opinion, that in the deepest part of tlie basin it will extend 
to at least 500 fathoms or 3000 feet, which shews how very deep 
the valleys have probably oncc‘ been; and the more so, if the 
theory of the mountains liaving been at one period mimh liigher 
than they now are, is taken into account. • 

In an economical point of relating to the quantity of 

coal in Great Britain, upon which tho.:«imcrous manufactories 
and population depend for fuel*—-it is fretjuwirly asked. Will 
not the coals in the kingdom be soon exhaustet! That 1 hey 
arc rapidly exhausting, is evident to any one of the least oh.ser- 
vation, particularly from the increased depth of the coal-pits; 
and it being estimated that more cr>al has been wrought during 
the last hundred years, since the general a])plication of . the 
steam-engine, in working the mines, and at manuf.ictories, than 
was wrought ,and used for lh»5()0 years preceding, w'hen coals 
first began t<i be commonly u.sed for domestic purposes. Never¬ 
theless, great as the con.sinnplion is, and greatly as this has been 
increased during these last twenty years, still the quantity of 
■k.^oals remaining to be wrought is uncommonly great, so that tlie 
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period when it will be exhausted is yet very remote, and not 
eas^ily calciilated» In coufir|nation of which, I have to state, 
that, from investigations lately made, as to the quantity of work¬ 
able coal in the estate of Newbattlc, near Dalkeith, tlie proper¬ 
ty of the Marquis of Lothian, there is in it alone as much coal 
as would serve the city of Edinburgh, at the rate of S50,00() 
tons yearly, for the long jicriod of 500 years. This statement 
f made from practical data and measurements, and it gives a 
very wonderful view of the aggregate quantity of coal in the 
Mid-l^othian ba&in. In this estimate many of the coals calcu-. 
fated arc at a great depth, miicJi greater than any coals have 
yet been wrought. There is, however, no doubt that the abso¬ 
lute, necessity of having a supply of coals, the progressive im- 
proVtimeut^f the steam-engine, and of mining, will induce min¬ 
ers to adventure much deeper tlmn the state of the coal-mines 
and present prices lead them to contemplate. There are yet no 
coal-mines working in Scotland above eighty fathoms deep; but 
in the vicinity of Newcastle coals arc now working at the de[)th 
of SCO fathoms; and the cngineci-s nf)Av contemplate going much 
deeper, and that is to be expected, accordio.g to the progressive 
improvement in mining. 

Not thirty years ago, in working the Newcastle coals, from 
a fourth to a third of the whole coal was lost in pillars; where¬ 
as at presj^mt in tin*- best regulated mines, only about an eighth 
part of the who'lc bed of ccgl is left underground. This shews, 
in a strong point of‘view, l^^w coal-fields may, within a certain 
limited area, prpduce nsach more coals than formerly from the 
same space,—simply by the improved system of cpiiductiiig coal¬ 
mines, and that under a cover of rock 200 fatlioms in thickness. 

From this w'c may conclude, that the capital of Scotland is 
not likely to be in want of fuel for a very long successibn of 
years; for, besides having the Lothian Coal-field, the Union 
Canal connects it with the Western Coal-fields; and the port of 
Leith connects with it the Fife, Stirling, and Clackmannanslurc 
Collieries, and also those of the iicft’th of England. 



( m ) 


On the Covering of Birds, c&nside'red chiejly with reference to 
the Descri^)Uon and DisiAnctioA of Species, Genera and Or- 
. ders. By Mr W. Macgillivkay, M. W. S., &c. Continued 
from former Number, p. 263, 

F*EATHEUs, considered with regard to their uses, may be dis¬ 
tinguished into two kinds. Those which are more especially 
employed as the medium of locomotion, arc much stronger, 
more compact, and more elongated than th^ others. Of this 
kind is the row of feathers bordering the wing behind, and that 
terminating the rump or tail. The names of guills, penna, 
pennes, ought to be applied to these alike, although it i.s usually 
confined to the former. The feathers v, hich lie immediately Wjjr 
the wing-quHls, on both sides of the wing^partake ’«rdiis respect 
of the nature of the quills themselves ; but those which lie over 
the tail-quills are seldom, if ever, of si> dense a texture. The 
rest of the feathers are not, in this most general sense, distin¬ 
guished by any particular name in our language, although, by 
ornithologists who write in Latin, they are termed plurnce, and 
by the French plumes. The word plume, however, being with 
its the poetical name lor a feather, or being used to designate 
such feathers as arc applied to the decoration of hearses and 
heads, it cannot well be propoacd as an ornithological term. 

It has been mentioned that the accessory f^ath^ is always 
downy, excepting in those birds in vl«ch its developemcnt is equal 
to that of the feather itself. It has^lso been remarked, that the 
part of the webs nearest the tube is always of ^ looser texture 
than the rest. In the feathers of many birds, the downy part 
occupies by far the greater portion ; in some it is merely the tip 
that is compact, while in others the ]<X)sc part is limited to a very 
small extent, and in others scarcely exists. As an example of 
feathers all downy, may be mentioned the subcaudal feathers of 
Pavd cristatus, and the abdominal feathers of Strix bubo, and 
owls in general. Trtie abdoraUial feathers of Falco albicilla, and 
eagles in general, arc nearly all of this loose texture. The gal¬ 
linaceous birds have a very large proportion of down upon their 
feathers^ and the Columbffi arc the same in tliis respect. Of 
such as Itiave very little down of this kind, may be mentioned 
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the cliffetent species of Aptonod;^^es. The'crest feathers of Pa- 
vo japonicus are almost clesli^ute of these soft barbs at the l)ase ; 
and this is, in general, the case witli all thos(j elongated feathers 
which, by the French, are termed Plumes dc luxi\ on whatever 
part ol‘ the body they grow. In quills, there is, in general, 
scarcely any downy part. In the. downy barb, the filament is 
nearly equal in all its diameters, and is extremely attenuated. 
The baihules are also elongated, in many of the gallinaceous 
birds, for exaiupU', behig twenty limes the length of the, bar* 
bulcs of the ajneial part of tiie feather. These barbules are, in 
all cases, hiserial, like the others, but very frequently they as¬ 
sume a direction the reverse-of tlicse, coming ofl* from the fila¬ 
ment, not in the plane of the web, but at right angh\s to it, or, 
iTT Oilier words, from the face and back of the web, so as to pre¬ 
sent on these surfaces if layer of minute silky filaments, ^rins 
arrangement is especially remarkable in the galUnaceie. Fre¬ 
quently the filament liccomes .spirally twisted; in which case the 
Ixirbs seem to have a circular arrangement, although they arc 
still biserial. 

With respect to relative magnitude, tl ' following is an ac¬ 
count of the ordinary distribution of feathers in bird.s. From 
the head, backwards to the tail, they increase in length and 
.size; those on the face, or around the b.ase of the beak, being 
smallest, ijie taii-cos erls longest. The wing-feathers arc much 
shorter than those "of llic body, and also incrca.se backwards. 
Those of the upper Or dorsal^ fialf of the body are almost always 
shorter than those of the under or abdominal ; and the dispro- 
jiortion seems to Irave rel’eronce to the degree of obliquity of the 
body in its ordinary posture; for, in those birds which have a 
nearly vertical position, such as penguins, auk.s, guillemots, the 
feathers of the under surface are scarcely longer than those of 
the upper. Tlie featherri of the iijipcr parts are also more com¬ 
pact than those of the loner. 

There is at least as gi’eat a difleronce as to size among fea¬ 
thers, as there is among the hairs ftf [quadrupeds. The raargi- 
nirostral feather of Tnicliilus inoschitus is about one-sixteenth of 

inch, while the middle cgndal feathers of the Argus are three 
feet in length. In the .same hird^ also, the disproportion is of¬ 
ten extremely great. For cxaDH>le, the frontal feathqrs of Faya 
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cristatus are not more than a quarter of an inch in length, while 
some of the.posterior dorsal exceed* two feet. Even in the same 
part of two species of the same genus, the greatest difference is 
‘often observable in this resjx*ct. Compare, for example, the 
scapulars of Ardea cinerea ajid Ardea garzetta. 

Besides the feathers properly so called, there enters into the 
constitution of the plumage or general envelope, another modifi¬ 
cation of the same general nature. On removing the Avholc of 
the feathers whose ti}>s a'ppcar externally, in certain orders, and 
especially in the aquatic birds, Ave find the skin still covered 
Avitk a more or less dense envelope of a verv soft, filamentous, 
highly fiexibJe, and vt,*ry elastic suS^tanee. This is the doivn^ 
tommtum, duvet, ll akso consists of i^'dividual parts, for Avhich 
Ave have no general name in our language, nor iq^^ed in any 
other that I am accjuainlctl with. The name aaI nch seems most 
applicable t(» this sort of feather is plumule. 

A plumnlc.y plumida^ plumule.^ consists of tAVo parts; a small 
lube, less perfect in form and texture than iif the feather, bein^' 
very narrow, soft, and not Avell defined in its lower or proximal 
part, and having its walls composed rather of soft scales than of 
one continuous piece; and a pencil of filaments issuing from 
the base of this tube internally, witliout any connecting shaft. 
These filamonls vary in length rnd number, according to the sjk*- 
cics. In all cases they are extremely slcntfer, jfiiaij/:, sinuous, 
and more or less spirally tAvisted. "^they consist of an extreme¬ 
ly delicate shaft, along the sides of^Avhic li fliere conic off, in n-c- 
neral, tAvo .sets of short delicate filanieni^? Tlia former may hi 
denon)inated the filaments, the latter the filrbncntulcs, corres¬ 
ponding to the barbs and harbulcs of the featJicr. These fila- 
mentulos have the same' relation to the filament, their shaft, that 
the barbules of the feathers have to thcar barb, and ai’e, in o-e- 
neral, equally distichous; but they enter into no eonnc'ction, re¬ 
maining perfectly loose, and, owing to the manner in which the 
sl.afts arc tAvisted, have the apjieaivince of coming off all round 
them. The general arrangertiont, as has been observed, is in 
two rows; in the doAvn of Sula alba it is in three, one row con¬ 
sisting of filamentules somcAvhat shorter than the others, and dw 
rccted toward-.the end of the filament. The filamentules of 
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the plumule'., unlike the barhulcs of the feather, come off in ge¬ 
neral at right angles to the IHanients. 

Tlie uses of the dowli arc not well understood. As it is well 
know n, how ever, to be a bail conductor of caloric, it is presum¬ 
ed that it serves in the aquatic birds, and particularly in those 
ol‘ cold climates, ''to retain the heat generated in their bodies. 
In bird;!, which are not furni'.hed with down, but which yet in¬ 
habit cold couutues, 1 lie deficiency might be supposed to lie sup¬ 
plied by the downy featliei’'^ which weohser\e in those birds,as 
in Stri-v bubo, Sniv nvcte.i, I’alco albiciiJa, and Falcochrysaetos. 
Jn the gallinaceous birds, the iicces-Miry feather might, in like 
manner, be imagined to he sul)&er\ient to this purpose. But 
ji^i,en we rellect that the eaglc'., owls, and gallinaceous birds of 
cold cliinatt., are at lea'>t not nmcli better furnished with down 
or dow'uy fealheis than species of the same genera inhabiting 
warm climates, w'c naturally look Ibr someotlicT reason for which 
birds are furnislied with down ; and when wi* observe that the 
Alea impeimis of llie ai’ctic seas is not more jilentifiilly supplied 
with plumage than the penguins ol' the paeific ocean, nor the 
Sturnus vulgaris of Iilurojie than the Stuirnis capeusis of Africa, 
we suspect that othei principles than heat ha\c been emplo^ ed 
in modifying the nature and quantity of the pliiniage. 

In the gallinaceous birds, the oiiuii\urous, and many others, 
in fftet, iif land birds in general, there i.s no general lajcr of 
down immeduiely <.o\eiing the skin. 

In the genus Faleo, and lUanj others, and espc'cially in the 
larger species, F. albici/la. for e\ample, F. cliryvic'tos, and F. 
peregrinu*., besides down of the above description, there exist 
plumules of the following structure*. From the upper jmrt of 
a short tube, there issue two filamentary shafts, which arc flat¬ 
tened, and exceedingly delicate. From these there branches 
out on either side a senes of extremely delicate filaments, having 
each tw'o lateral senes of filaiuentules. The whole has the ap¬ 
pearance of a single tui't of extreme fineness, and silky texture. 
The filaments have a very considerable degrexj of elasticity. 
The tube i«. tipeii above, between the* two shafts, llicrc being a 
direct continuation of it on either side into the shafts; and at 
this ojjcning Uie pah comes out and terminates. These plu¬ 
mules being largest on the belly, may be best seen there j they 
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however, in the other parts of the body, but arc not 
readily distinguishable from ihe down-feathers properly so called. 
If it be necessary to give these feathers a name, they may be 
called Flake feathers. 

In most birds, after the feathers have been removed, we find 
a sort of envelope, consisting^of hairs as it were, set so widely ^ 
and so small in themselves, that they might readily be overlook¬ 
ed. These are the hairs that are singed off in a common fowl 
after it has been plucked. In Phasianus tolchicus their struc¬ 
ture is as follows ; from a very short bulbiform lube rises a very 
slender roundish piiiform shaft, rescnibliug a hair of the human 
head, but much smaller and straight, which, at the extretnity, 
gives off two or three short simple barbs on either side. Thi'^, 
is the most simple modification of the featlicr, if except the 
quills of the Cass<3wary. 

In all nestling birds, before they have received thLirfuIl plu¬ 
mage, the skin is covered w'ith a greater or less tpiaiitily of 
down, resembling that described abtu^o as occurring in adult 
birds. This down is generally more or less devek>pc;d, even be¬ 
fore exclusion from the egg. It Ciuisists of two orders of plu¬ 
mules. One set, which is connected solely with the skin, is si¬ 
milar in structure and relations to the down of the adult bird, 
each plumide consisting of a Lube, out of which issues a 
pencil of filaments, furnished with filameutules. »Thff other set, 
which, at first sight, is not distinguished from the former, being 
blended with it, is of the following* nature. TIte plumules at 
first arise from the skin in the ordinary manner "tind form, but 
having fewer filaments than the others. Shortly after, when the 
feathers begin to sprout, they arc observed to be elevated from 
the skin, being borne upon the tips of the feathers. Tlie lips 
of the extreme barbs of the feathers are drawn togctlier, anil 
united into a point by a scaly envelope, similar to that which 
incloses tlic fcatlmr itself during the first stages of its growth. 
From this point there proceeds a pencil of filaments, consisting 
of a variable, but generally small number. These filaments 
have two lateral series of filamentules, and are loose and fioat- 
ing, and more or Ic^ spirally twisted. The filaments are con-'*‘ 
tiniious with the tips of the barbs, as is proved by discussing 
' die point of adhesion iviih a needle, when the scales fall off, 
and the filaments remain attached to tlie tips of the barbs, and 
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continue so iinti] rubbed off, which, in some species, and in cer¬ 
tain parts of the body, the«hcad, in particular, docs not take 
place until the bird lias been fully fledged. 

To recapitulate, the plumage consists of feathers, properly so 
called, which are ordinary or quills, the former sometimes sim¬ 
ple, more frequently funiislicd with an accessory feather; plu¬ 
mules or down feathers; sometimes mixed with feathers haviiig 
a structure intermediate between the double feather and plu¬ 
mule, and denominated and of piliform feathers, 

or feathers resembling hairs; the plumules, flakc-foathers, aud 
hair-feathers, being ahrays, as ivell as in almost every catJc, the 
accessory feathers, concealed among the ttue feathers, the extre- 
jjiitics of which alone form the surface of (he plumage. 

Having ^»w briefly described the general structure of the 
plumage, I shall proceed to the particular details, which may be 
rendered subservient to the purposes of description and classifi¬ 
cation. And, ill tlic first place, it will be nccess.'iry to define 
the situation of the feathers, denominating them according to 
the parts of the surface o>i which they are placed. 

Considered vitli respect to situation, feathers may bo named 
as follows: 

CAfiT \T., mi the lli’fir/. 

Frontal, t»n the foro-part ol" the head. 

Verliml, oi^the xippef-part ofLlit- head. 
ijvcijAtal, on the IK iid-par I of the hea.L 
(ieniil, on tlio side of tl^e head,*iaTder tlie eve. 

Loi'til, oil the «jiace between tlicS^jak and the ej’e. 

.Marffiniro^tal, rouini tlio margin of the heat . 

Upjwr marginirostrai, at the base of the upper niaadiliio. 

Lmrer marginirastral, at the* base of the under •iii.tndihle. 

Auricular, about the aperture of the ear. 

Falpehrnl, on the eyelids. 

Ciliarg, on the edyes of the t yelidh. 


<.'titviCAX., oil the Nevk. 

Posiaior cervical, OH the hack-part of the acek. 

Antnim- rereirnl, on the fore-part of the neck. 

Lateral ccroira/^ on the sitleb of the neck! 

Each of these may he subdivided into upper, middle, and lower. 




ON THE BODY. 


DonsAL, on the Hack. 

Anterior dorsnl, on the jiavl ofitlie bank nearest the nei'k. 
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Middle doriMli oil the part of the hacL.*^ ' 

Puiierioe do/'aal, oil the part of the bai*k neate!:il; tUo tail- 

’ Vectoiiat., on the Breast. 

• dnierinr pectoral^ oil the fore-part of the hrenst. 

Middle peotoTid., on the niiddlc-fiart of the breast. 

Podcrior pectoral^ on the part of the breast next the bellj. 
itdtoal pectoral., on the sides of the bmist- 

Abdomtxai:., on tin- Belltj. 

These may be divided atvordini? to their relative situation ; but this is 
scarcely neccssarjs 

11 YPOCUONiHUAc, on the side', of the Body unde) dtr Wmp'). 

Tlic same remjirk applies «o those as to tin* abdoininal. 

Alaii, on the fV<tiys. 

tapper Alar, on tlie ujijicr paid or dorsal usjiect of the wiiipfs. ^ 

Under or Lower Alar., on the under pint or sternal aspect ofj^ie wings. 

These I'oathors ari' usually li'rincd wing ci verts. The name is absurd, 
hocause all fe “thers are eoverts, and the eon ical or dorsal leathers 
might as well ho eallod iioek coverts .uid back coM'its. 

Alur Qu'lls, feathers glowing from the jiosterior ctlge of tlie wing. These 
are bo^t fletineil aceording to tlioii c<)'Miection v\ilh the bones of tliu 
ing. 

Prioiury Qutlh, the first ton, counting from tlio oatoi end of the wing, situ. 

ated U])on the t'i;.ita1 and carpal liones. 

S<'condur‘f Q)nl/'i, those hiluat<‘d ujjon the br.ichial bones. 

Tertiary those situated along the humeral boiio. 

Quill i'onerfs, a row of leathers iuiiu- uateU covering the base of llic quills. 
I’hey approach iu compact ucss and strength fco llie quills, : ud may, 
therefore, w ith proprietv' be ilistinguislied from tlie '<Aier wing leathers. 
Primary, wo/ulary and fertiai'y Quill Poivrt^, aii'ording to the rank of the 
quills over uliuh tliey lit*. « • 

I'piwr aiul f^iulef Coents, on the dorsal^ainl steniml aspcc^of the wing. 
5»7q)<d<u», a Inineh of long featheis, situated at the pv»xiuial extremity of 
J the os liuineri on the back. 

da*/ ^feuthen., a bunch tif long straight feathers, siluAted at tlic jiroxininl 
extremity of the humerus, under the wing. 

ON THE LIvOS. 

Tihiid, feathers covering the tibia, or what in tirdinary language is called the, 

. thigh. 

Tarsal, covering the tarsus. • 

Diyital, covering the toes. 

CavdaT,, on the Tail. 

Vandal feathers or rather Quills, feathers terminating the body hehiud. 

Caudal QmU Coverts, upjx?r and lower, feathers covering the caudal quills at 
tlieir.basc, above and beneath. 

OCT0TBE»--.-DEClfiMBl-:u IBS'?. 
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A Tmr to the South qf Fmpce and the Pyrenees m the yca/r 

-1825. By G. A. Walker Arkott, Estj, F.B. S.E. F.L.S. 

MAV.S, &c. (Continued from/onner VoluraCf p. S56). . 

XIavixg remained two days at Perpignan, to dry, pack up, 
and send off the plants we had by this time ^gathered (to ihe- 
amount of 7600 specimens), we set off on the 10th June for 
Arles in Roussillon. 

As the distance of Arles from Perpignan'is not very great, 
we arrived in sufficient time to make a short excuraon to a hill a 
little to the south of the village. It was in this walk that we first 
began to meet with Pyrenean plants, more strictly speaking, as 
ihbse we had already seen are to be found all around the Medi¬ 
terranean. On this hill we found the Rarnondia pyremica, Pas^ 
scrina dioicUf AntirrMmtm aaarmum, Tencrkm pyrcnaicum, 
AchiUca odoraia^ and GloOularia naiia. Tins last is usually 
united to G. cordjfoUa; but if they be not distinct species, they 
are certainly most markcxl varieties. In all the herbaria I have 
examined, I have never seen one specimen of G. nnna from 
Switzerland; and, on the other hand, the G. vordifblia is so ex¬ 
tremely scarce in the Pyrenees, that 1 have only observed/it in 
one spot, the Port de Benasque. I have also a specimen of the 
G. nana from the*gar<len of Perpignan, much larger tlian the 
usual size of th% wild plant^ but even cultivation does not shew 
the characters of the Swiss^^lant. Among the Acotyledoncs, 
we observed little wtaichy of notice. Aspidium Halleri and * 
Hypnum rugolosum, W. M. inay, however, be nmntioned. 

On the 11th, having experienced wretched accommodation^] 
we quitted Arles at an early hour. Approaching now the moun-. 
tains, wc found the roads no longer practicable for wheehcitr- ‘ 
riages. We therefore resolved in future to travel almost entire¬ 
ly on foot, followed by mules, to cariy the paper, plants, and 
provisions we found necessary to tmnsport from station to sta-] 
tion. Notwithstanding we had left Arles by five, the sun was 
already very hot, and annoyed us excessively, and that, joined 
tj^ the number of good plants we galliercd along the road, re¬ 
tarded us so much, that we^ did hot arrive at Prats de Mollqi. 
to breakfast till one o’clock.. In thi? course, we observed foE’ 
the first tinte Prunella grandi/loraf Sikne nutme, Veronica 
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urtkf^olia. Medicago mffruticosa * occurred in the bed of 
a torrent. But what principally delighted us, was Cardumine . 
laii/vlia, and a new species pf SantoUna {JS. pectiTiata, Benth.. 
Cat,). ‘This is a remarkable species, closely allied to S. alpina 
and S. crimpernuti and agreeing with them in having the leaves 
pinnatihd, but diflPering in being a shrub, and having the scales 
of the involucrum'nervose and slightly pubescent. 

Prats de Mollo is a very pretty small town, situated in an 
agreeable and picturesque valley. 

With the exception of a short walk the evening of our arrival 
along the banks of the river that passes the town, in which wc 
found Scrophularia Scopolii, Thcdictrutn aquilegi/bliiimf Sewk 
Jraga rotundjfolia^ Cardamine latjfolia, Lamium stohniforurn^ 
Lap. (which is certainly the same with L. macidatuii^, Linn, and 
L. hWsuium, Lam.), and Btinium pyrenaicum. Lap. (Mfjrrhis 
pyrenaicum, Spr. but not distinct even as a variety from the 
common M. Bunium, Spr.), we. made no excursion but to the 
Tour de Mir, an old watch-tow^er on the stimmit of the hill to 
the south of the town. As Prats rle Mollo is about 500 toises 
above the level of the sea, and the Tour de Mir is still more con¬ 
siderably elevated, I should not suppose it to be at a less elevation 
than.4000 feet, and of course we expected plants of a somewhat, 
different description than we had as yet encejuntered. On our 
ascent, we deviated slightly from the road, to se^k ftr the Sc- 
dmi divarkaturriy Lap. and Orobap(iic pruivosa. The former 
was not yet in flower; but notwith.itanding the long argument 
held forth by Lapey rouse in the .Supplement to* the “ Histoire 
abregde des Plantes des Pyrenees,” it was perfectly clear that 
De Candolle was right in saying that it ivas identical with 
S. JtaxatUe of other authors -f-. As to Orobanch^ prtiinosa, tliis 
locality was interesting, as being the only one in France, and 
the only one known to Lapeyrouse when he described the spe¬ 
cies. The plant had, however, been imported along w-ith beans 
from Catalonia; and ft is not probable that the farmer here s)t|j(I 

• The flowers of this are yellow, not blue, as Lapeyroitse says. Can his 
iir. pmdia be the same plant ? 

f Sueh I state as my own opinion, after a careful comparison of numerou? 
spedmeps gathered principally in the Vallee d*Andorre, with the Swiss 
oflfe. My fifiend Mr Bentham, however, considers the two as very distinct. 
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ever be rid of the nuisance, unless he takes the ^vice we gave 
liiniy that^lic should refrain from sowing beans in the neigh- 
jbburhood for at least a season, and at the same time'procure 
new seed from a distance. Soon after leaving the farm on which 
these plants are found, we met with Ramondla pyrcndka and 
Eriniis alpimis. Hieracium auricula was also in the neigh¬ 
bourhood ; and on some rocks near the summit Glohularia nana 
was abundantly in flower.. But the most intere.sting plant we 
observed was Saxifraga mcdla^ Goiian (S. calydjhrd^ Lap.), 
whicli was abundant in tlie crevices of the walls of the tower; 

. V 

and along with it aLso on the summit, are found Moehringia 
muscosa, Loniccra i^yrcnaica^ Fcstuca JlavesccnSf and Valeriana 
Jg^pteris and montana. I’licse two last arc surely but one spe¬ 
cies : they l*j:rc were mixed together, vi'ith innumerable states 
between them. On our descent, we also observed several plants 
of interest, as Avena verakohr, DC. (Av. sempervirens Lap. 
and Vill. not Schrad.), Ildlehorus vlrkli^ Arahk alpina^ and 
Alchemilla hyhrida.^ Hoflhi. or A. imhcscens^ Lap. Notwiih- 
standiiig the elevation, it will be seen that the plants WTro not 
v'cry alpine. 

During tlic few days We made Brats de Mollo our head quar¬ 
ters, we experienced the utmost kindness and attention from M. Xa- 
tard, dePaix of die canton. He has been long occupied with 
the botany^if t^ys departrtient of the Eastern Pyrenees, and it w'as 
he who furnished LiyfieyroAsi; with all the plants he has cited to 
grow about Collioure, Bagnols, and Prats do Mollo. He not 
only allowed usno examine his Jjerbariuni, in order to determine 
some of the jdanls that Lapcyrousc had in view, but procured 
us the guides whom he himself usually took, and who were con- 

* Av. sempervirenn has, in some way, got strangely confounded with -Otf- ' 
j/euJeia sedenensis, Clar. although in this last there is only one fertile floret 
conipanied by a sterile one, or subulate julose process, an is well rcprosenletl 
in r. dc Bcauvois’ figure, and which accords precisely with my specimen. 
Av^nfjifolia^ Tliore, has also been confounded with Av, sempemirens, hut its 
gl^es contain only two florets, and onl^ one of them is providetl with an 
awn or ansft*. I may hero' mention, that 'Deyewm sedenenm does not appeal* 
to me to differ from D. montanay the figure of 'which last in Pallissot, is not 
Htirrect. Several other species of what put into the genus (Jalaimgrasli$y , 
^bave the twisted geniculate awn ; and the whole of that genus, having the? 

inner valve of the corolla hicarinate, has been erroneously arranged by Kuiith 
-^TMiOX AqfoelU, ' '• 
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•sequentl)» acqtiainted with the localities, and even with the plants, ^ 
we were, chiefly in quest of. One peasant we dispatched to the 
. Hermitage of 8t Andiol, to, procure us the Lithospermum oke^u 
Umn, while another was sent off to the Bac del Fan, to gather the 
Anthyllis eri/nacea,. Both these localities arc at a considerable 
distance, and on the Spanish frontier. The first of tliese guides 
returned with a good cargo; but tlie other informed us that the 
plant was not in flower, but that he had pulled ofl‘ the seed, and * 
brought it. A moment’s inspection of the contents of his box 
shewed that the plants had been in flower, for the fruit he had 
gathered was the inflated calyx. ^Our disappointment was no 
doubt great, but it was resolved to send off* the man again the 
following morning, with one of our party, while the others shou lj^ 
be employed in arranging and drying what pla.i"4s w'e already, 
had. This second attempt was successful, notwitlistanding the 
badness of the day. Anthyllis formed hemisphoricaL masses 
on the ground, the spinous and rigid branches rendering it very 
difficult to be laid bold of, i^ ithout the aid of a sharp hook at¬ 
tached to the extremity of a cane, aitii with which it might first 
be cut to pieces. The guide ycsterd.ay had destro 3 ’ed the greater 
part of the flowers, so that Bentliam, who voluntetTeri this ex¬ 
cursion, only procured the young fruit. At the Bac del Fan, 
Mr Benthani met with nothing else of noU^ unless Campanula 
spcclosa, Ramondia pyrenalca, and Onosma egltioklcs be men¬ 
tioned as such. The guide who to St Andiol brought w’ith 
him a specimen or two of our i\e\\*Sani{dina. 

’ Prats dc Mollo is one of the •best points for'a botanist’s resi¬ 
dence in the Eastern Pyrenees. But in order to c.xamine the 
warm valleys on the Spanish side of the iiiountaiiis, one ought 
to be there a few days earlier than we were; while, again, to 
botanize^ on Coslabonna, and the other elevated mountains in 
the neighbourhood, one must be at least a fortnight later. To 
make the excursion in search, of the Anthyllis^ which ought not 
, to be neglected, one ought, on account of the distance and fiight- 
ful roads, to sleep at St Laurent de C’orda, or at Custoja, and 
devote to it at least’three days; nor would the exciirsion to St 
Andiol require less. • . ' ^ . 

. On looking over M. Xatard’s herbarium, principally named 


by Lajicy rouse, we observed‘many mistakes which 
has made iii hw “ Hisloirc abregee.? His * 


that author 



134! iMr Aniott’s Tmr io the Sovih qf Frame 


Bromus ylaueus 

is 

B. erectus, , 

... ffeniculatm 

i” 

Festuca myurus. 

Hedj/sarum tieiiaceum 


Onobryehys mpina. 



— .— - ■■ pftnul iMul 


••• 


Rarmnctdits Xaturdi 


R. irUobus. 

Stachifs barbata 

• 4 ■ 

S. herdcleat 

Ceiitaurea cmnilencens 

• • • 

C. maculosa. 

Galium suaveolens 

\ 


.... meffalospermutn - 

r 

C. cillarsii, Ueq. 


1 



•» 

0. Itene. 

Phydeuma Schsucheeri 

... 

P. orbiculam. 

Poa serotiaa 

«* ■ 

P. Irmalis, 

Trifolium gemeUum 

. * • 

T. Bocemi. 



T. resupinatuui. 



T, maritimum *. 


4 • > 

T. hybridum^ Savi 


,On the 14th June, having packed up and sent by the more 
common and acccvssible road tlie greater part of our baggage, 
wc left Prats de Mollo, accompanied by a mule, loaded with as 
much paper and provisions as might suffice for three days for the 
whole party, and a guide to conduct us across the Canigou to 
Prades. After experiencing sonie inconvenience from stormy 
weather, we at length reached the Hermitage of St Guilhem. 
The view from the top of the ridge was^extt'emely fine, extending 
a great way down thp valleys and the lower Pyrenees to the east, 
oi rather, Pma^: say, to the Albercs mountains. At the sum- 
.mit of this ridge, too,,.the vc%etation was changed in a great de¬ 
gree. Wc now observed trul^ alpine plants, among which were 
Polygonum alyin^im. Thymus (dpinus^ EpUohium ahmmfo-^ 
liuMf and Jashne humilia. This last species, I may remark, 
has been confounded by some with J, perennia^ but really ap¬ 
pears very distinct. /. pereamia has, on the other hand, been 
united by some to J. montana, but that is an annual spedes. 
do not know what Sir J. E. Smith’s ppinion is; but even in his 

* Mr Bentham remarks with justice, in his Catalogue, p. 125. that T. Xa. 
tardi Vai'. «. in BC. Prod, is precisely the 3ft mariUmum, but that his var. or 
T. Micnm, seems a distinct sjjecies. ' 

The Tr- hyMdim, Savi and DC. Prod is not hyhridum^ limi. To 
thiR last T. miehelutnum, Savi, is a synonym. P'or the plant in question,' there- 

the 'name ^ven by Lapeyrouse, T. mterwedittm, must he ret4ned> 
the T. iniettnedium, Gussonc and DC. Prqjl. rauHt (if a legitimate 'speclCK) be 
new nameil. > 
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late work, he has given no specific character to J. montana, 
thereby seeming to declare that there is bi^one species of the 
,genus. 

We obtained shelter during the night in the hermitage. 
As the morning was very foggy, and the rain continued to fall 
in torrents, we did not dare to attempt the passage of the Cani> 
goii, but contented ourselves with gathering what we could in 
(mr vicinity; and there were, indeed, some species that were 
prized very much. Convallaria vcrticillatch Orchis ustulata, 
Urtica hispida, Asphodeliis aUms^ and Liliym pyrmaiewm, were 
all of them desirable. Scrophularia Scopolii and Qucrcus 
vrocarpa ? Lap. also occurred *, anti likewise Apargia hispida. 

About raid-day, the mist cleared away, and the weather be¬ 
gan to improve, so that we now resolvtxl to cross the Canigou. 
On our ascent, we found a great many alpine plants: Gcntiana 
omnlis vema. Primula integrifolia^ Aretia camea, and Ranun¬ 
culus pyrcnceuSi covered all the wet banks, and Trifdium aU 
pesire all the dry. The plants we observed to extend to the 
greatest elevation, were Aretia camea and Sempei'vimtm monta- 
numj not yet in flower; the leaves of the latter were covered 
with Uredo Sempcrvivi. 


* I May mention, that, we also observed here, as well as tai our ascent to 
the Treizabents, Veronica fruticuloeu , ^■ar. Linn, and Sm. ta variety of V, sma- 
*>/w, I.ap. DC. FI. Fr., and Hook. FI. Scot., but not so ^cowling to Smith, 
nor, apparently, Brown). This, which api^ears to be the plant found oii Ben 
l.awers in Scotland, and which, alone, of Bie allied^ipecies, we found <and that 
not merely in different places on the Canigou,^it also in the Vallce d’Fyiies, 
and .ou^fe ascent to the Port Negre *in the Vallec d’Alidorrc,) in the Pyre- 
-uees, ia nearly intermediate between thp true V. sa,ratiiis and the cultivated 
VJruliculosa, whicli last, alone, is that ofDe Candolle, and ngree.s with Holler, 
Helv- t. 15. , The only character, however, that I can see llotween V.frutwu. 

and saxatilie^ is, that in the former the leaves are always soraewfaut lancecf- 
We {though often at theKSame time obtuse and entire), and in the latter they 
are nearly round or ovate. In V, frulkuiosa^ the peduncles are scaroelyso 
long as the bracteas, while in the other, they are usually much longer, which 
^vc» the spike, or rather raceme, a lax appearance. I have only to add, that 
the cultivation of V. s^atilis of Scotland for three or four years in my own 
garden at Arlary, has so much ai)proached it to the Pyrenean,plant, that, had 
1 not, I think with ,considerable accuracy, ascertained on the subject the opi¬ 
nion of Sir J. E. Smith, I should have preferred uniting the latter to V. 

ifi indeed, F. saJcaiHis and fmtkulosa be really distinct species. From 
V. saxiUitiSi the ,fV Gouaii (F. Lap.), differs, by its 

narrow petals. ■ 
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In addition lo what I have mentioned as the more common, 

‘ t ^ * * 

we found scattered Iheris ^arreoeiantt (I cannot believe that 
this differs from Ibcins semperoircm), Matitago sericeat W. ct 
K. Cardamme rescdyblia^ Spergida .mgmoides^ Pyr.cthriim at- 
pimm, and Primula viscosa, all which wx‘ procured as we fol¬ 
lowed the mule along the footpath to the summit of that part of 
the mountain called the Treizabents.- The scene at this point was 
grand. Our view extended far down into Spain, to Girona, Fi- 
gueras, and the Bay of Bosas, Ijooking back towards the lior- 
mitage, we had at some distance on our left the true surijnut t>f 
the Canigou, about 300 feel still above us; but as the snow 
seemed newly melted irotu off it, and no appearance of \egeta- 
lion, we felt no inclination to go out of our road, for the sole 
purpose of njpuntiug to the top. On our xight was another 
point of the mountain called the Sept Jdornmes. The higliest 
part of the Canigou is ^aid to be about 1450 toises, or 8700 
feet alx)vc the level of' the sea : il is the most elevated mountain 


ill the Pyrenees orii'ntales, and is seen even from IMonipcllier. 

We now descended the iiorlli side, and, though we found 

again several of tho^e we picked up in our ...cent, yet, comjia- 

ratively .sjieaking, lew specimens iverc in llower, owing to the 

large masses of snow' that still lay unmeltcd. According to our 

cuide’s account, there was even more snow now than had been 
^ 1 . 

a month before, cwinir to a second storm. Indeed, we saw 

ft.. * ** 

proofs of il ill the beautiful Irucophijllits,'which appa¬ 
rently had almost been in flower before the last storm came on, 
but that so buried it beut'ath tlie,snow, and checked its pMgress, 
that, even at iliis advanced season, we could not procure one 
g^iod specimen. As, howevor, we came down to the more shel- . 
tered and warmer spots, we fout^l abundance of other plants, 
among whicli were Sis'/jmbrhim pmnutyiduni.> Anemone /i^if^||||||||||^ 
var. stdphurcay Rhodndendntw fcrrugifieumt Paronychia poly- 
gonifalhif Reseda sesumuidcs, besides the Azalea procumbens * 

, in profusion. At length, after a fatiguing, if not a long walk,, 
arrived at Cady, a small summer cabin for the shcpliords at 
the entrance of the wood, and at thd base of the priiicipal sum¬ 
mit of the Canigou. . , 

jllavfog passed here a pretty good night, thanks to the fa- 


' I agree willi Mr l)on in thinkhig^this to lie the only legitunatc species 
of Azvlm, and th^it sU. the (itbcrs farm a section Uhidwkndtofh^^' ’ 



and the Pyrenees^ in 16^5. * ^ 137 

tigucs of yesterday^ to some armfuls of straw,.thkt the shepherds 
had left last year behind* them, and to d|||||^es we kept up all 
night both outside* and inside the hiit, we commenced the la¬ 
bours of thil- 16th at break of day, by gatberihg specimens of 
lianuncuhis muntdnus and Slellaria cermtoide^ that ^rcre grow¬ 
ing before our hovel, and at a short distance Genista purgans. 
As we alternately ascended and descended through the wood, 
w’e }irocurcd very few' plants worth mentioning (among them,, 
however, were Llnaiia alpimi^ Lmiiccra nigra., Rihes pctrccum, 
Saxjfraga geranokics, and Jpmgla alpina), but were well re¬ 
compensed by the delightful and varic'd views w'e had. The 
finest perhaps of all, was at the summit of the last slight 
eminence we mounted, before beginning our rapid descent fijM 
the country below. Behind us was the Canigou, its bare 
rugged tops, and snow Ij’ing in the ravines : on, the one side 
was the I*Ia Guilhem, and on the other a stec}) bank, with a 
torrent and cascade at the bottom, beyond which were a series 
of atguiUcs., or necdlc-sluiped ridges, boasting only of a few 
straggling trees of the Pinus unchiofa (the common jnne of this 
mountain); before us lay a long and winding descent towards 
Vernet. Before w'e arrived at Vcrnel, we saw on the left percheti 
up on a ridge of the mountain the St jMartin de Cauigovi, inha¬ 
bited by a hermit. The caste'lited appearance of the house, 
which is of a pure white colour, has a fine c{rect.ii:o<Ti the road, 
and on the wliole render.s it a inucji Vaore ^lesirablc place of re¬ 
sidence than the hermitage of Rt Gflilh^, at w hich \vc slept two 
nights ago. .. • , • 

On our descent, we observed Sambucus racemosus, Potcnlilla 
rupcstris^ Viola hiflora (the sca]>es were uniformly 1-floweret!), 
Urllca hispkla., Fcstuca spadicea. Prunella grandiflora, and 
nemoraliSf and close to Vernet Sempervivum aracknen.- 
dmm. We reached Vernet about three o’clock, and, after the 
delay of an hour or two, in which time we procured with diffi¬ 
culty some refreshments, avc^, pushed on, and, passing Villc- 
franchc, arrived at Pradcs about eight o'clock in the evening. 
Villcfraijche is a remarkably strong place; not only does the 
fort on ah eminence command the tow’n, but the only passable 
roads to Vernet and Mont Louis,pass tlirpugh it. The gates 
of the town are also .shirt every ^venin^ at nine. Between Ver- 
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net and Villefrandie we found Qucrcus taui^m, H^pecoum gran- 


ifftorw^f Benth. e^ffn^Mposotis lappnla, arid about Villcfranche 
^Uum maritimum ! BtipTsurumi fruticommy Cnidium pyrencB- 
urrii Spr. and Galium laeve. s. v;. 

At Prades we. made acquainUuice with M. Coder, a zealous 
botanist, who, during our stay at this place, procured us every 
possible facility for the excursions and researches wc had to 
make. Like M. Xatard of Prats de Mollo, he opened to us his 
collection of plants, particularly of the department wc were in, 
and shewed us also several specimens that had served M. De 
Lapeyrouse wherewith to n^ake several of his species. He - ac¬ 
companied us also in a part of our excursions, and got us ex- 
^fellent guides for the others. The most important we made 
were to the'Trancade d’Amboinlla and the 4?ont de Comps. 
The former is close to Villefranche, and, with the assistance of 
M. Coder, we procured a few good plants, though the greater 
part had long since done flowering:— Salsola prostrata, Bujfb- 
nia pereimis, Galium ghmeum, LysiniacMa ephemerum, Ge¬ 
nista hispanica. Antirrhinum latifolium, all occurred here, 
Bupleurum petiolare. Lap. a mere variety of B. Jhlcatum, was 
also met with. One' specimen was got in an advanced state of 
Orobus ‘filiformis *, Lam. and a few of Alyssum halimjfolium. 
This plant, though De Candolle quotes this exact locality for his 
A. macrocttrpivm, is nevertheless the true A. hallmrfoMum, Linn, 
at least it accords prpcisely^w.ith what is found under that name 
in the maritime Alps; but A. pyrenaicum. Lap. is, on the other 
hand, a variety; if not identical with the true A. macrocarpum 
from the Cevennes, as De Candolle properly judged in the Sup¬ 
plement to the “ Flore Franyaise,'” but which, by some foistake, 
he has kept up as a good species in his “ Systema. "f? 

• Mr lientham refers this to O, all/us, but Seringe in DC. Prod, to #■ 
neseens. My specimen is too far gone for me to determine to whidb it belongs. 

1 may state here, that, in,the three first varieties of O. mneseetts of Ser. the 
alae of the coroUse arc in part soldered to the carina, which is not the case with 
O. alhus. The. style in his var. y is ncirty linear; but in his var. it is ex¬ 
tremely broad towards the apex. Perhaps this last is a distinct species, and. 
to he referred to JLa^Ayms. 

^ i* At the Traricade d'AmbouUla, we also met with Hippeerepis eonma. 

I merely mention the circumstance here, “in order to stale what My Ben-, 
tham and I only ascerttained lately;' that llippocrj^fAs scorfnoidea, iteq. in Benth. 
Cat. and in the former part ofyhis .jonynal,'ls identical with i/- slauc^, Ten. 
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The excursion to the Font del Comps was m&de by two of 
the party only, the other remalnmg at Pf|des, to change t^ 
plants; and indeed those who remained behind were the most. 
fortunate. About mid-day, as had been the case every day for 
upwards of a week, a thunder-storm commenced, with so much 
rain, that those who collected the plants were obliged t<J' take 
shelter in caverns the greater part of the time they were out on 
the mountain;. and it was with the Utmost difficulty a very few 
specimens of Alyasum pyrenaicum. Lap., Lavandula pyrenai- 
cum, Senecio doronicum, Linum alj^num, Ghbidaria nudicauUs, 
Adonis JUma, Passerina dimca, and Cynoglossum sylvaticu/niy 
were procured. The last plant alluded to, seems to be the true 
C. sylvaticum, Heencke (C. Hwnckii, R. & S.), in which the cai;‘M 
pels arc rugose between the bristles. C. sylvaticum, Sm., on the 
other hand, is identical with C, montanum, Lam. (a name which 
must therefore be retained), and has the fruit even Qc&vis) be¬ 
tween the bristles: with Lamarck’s plant must also be ranged 
C. pelluddum. Lap. Dracocepkalum austriacum was sought 
for diligently, but without success. Saxifra^a media and Ono- ' 
pcn'dum pyrenaiwm were, however, observed. The mountain 
takes its name from a small spring, close to where the best plants 
were found, so very inconsiderable as scarcely to supply water 
enough for breakfast. ^ 

While these expeditions were’ made by ourselyis, #e dispatch¬ 
ed a guide whom M. Codere was^ht the l^abit of employing in 
a similar way, to Serdynya, to briri^ a panier full of Onopor^ 
dum pyreriaicum: he returned with n<^ung ^etse. This plant 
differs essentially from the O* acauhn, Linn., that having tme 
large sessile flower in the centre of the leaves, whereas the Py¬ 
renean plant has at least ten or a dozen, also sessile, among the 
Hives. 

On the 21st, after some days residence at Prades, MM. Re- 
quicn and Audibert, finding that they could not afford time suf¬ 
ficient to jienctratc farther into the mountains, determined to re¬ 
turn home by Perpignan, whilst Mr Bentham and I should 
continue our course to Mont Louis. We accordingly set about 
making preparations, in order that we might separate the fol¬ 
lowing morning. 

(To he coiiiinufd^J 
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Accomtt of liarrk^ one of the Districts of the Outer Hebrides. 

Communicated by the Author * - 

At a short distance from the mainland of Scotland, aiid along 
the western shores of its northern and middle divisions, lies scat¬ 
tered an iiuerrupted series of islands of various sizes.' These 
are denominated the Inner Ilcbridc.s. Beyond these, and sepa¬ 
rated from them by a channel, called the Minch, of variable 
breadth, from fifteen to fi»rty miles, is extended a continuous 
■-eangc of islands, consisting of five principal masses, with a pj'o- 
digious multitude of small islets, from three or four miles dia¬ 
meter to a few yards. The direction of the ranxje is norlh-east 
and south-west. From the Butt of the Lewis, the most northern 
point, to Berneray of Barray, otherwise called Barra Head, the 
most southern, the di.stancc is about 1?30 miles. It is hound¬ 
ed on the east by the Mincb, on tlie we4 by the Atlantic 
Ocean. The di.strict.s of this range are the following :—Lewis, 
Harris, North Uisl, Benbceula, South IJtst, and Barray. 
Ijcwis, the most northern, and Harris, form Imt one island. The 
others are distinct islands, althougli a passage at low water iiiay 
be made fr<?in*Nortli Uist to Belibccula, and from the latter to 
•Soutli TJist, over the ,san(l.s by^ which they arc separated. 

The mainland of Harris'-is about twenty miJc.s long, and 
is naturally divided into two districts. The northern, joining 
JjGwis at a boundary of about eight miles, extended from the 
head of I-och Bo,sort on the west coast, to the turn of Loch 
Seaforth on llie east, and uniting with the .southern at an isth¬ 
mus named Tarbert, about a <]uarter of a mile acfoss^ cohsisln 
of a range of lofty, nigged, and sterile mountAin.s, running from 
east to west, or nearly at right angles to the general direction of 
the island. One of these mountains, named Clisheim f, is the 

* Head bofoft' the Wernerian Natural Historj Society, December 1027. 

*7 Dr M^rculloch, who |»ives this mountain Iho name of Clisscval, osti- 
mates its Is^^ht at 2700 feet. He found that of Langa," in its neighbourhood, 
to|l|,2407, atub if this be correct^ eliahrim, being ajjparentlyat least 80U feet 
•iiiglier, is probably nearer the above e*limate, than the Dfictor’jf. 
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highest ground in the Outer Hebrides} and appears to be some-’ 
what upwards of 3000 feet above the sea. This mountain 
r^nge is crossed by several deep valleys, on the sides of which, 
'and in other places, ai;e some of the most magniOcent rocks to be 
seen in Scotland. The pass of Miavag pj-csents a terraced pre¬ 
cipice alxMit 1000 feet high ; and in the Glen of Ulladil, there 
is a rock, of not much less elevation, at one place overhanging 
its base many yards. Tliese mountains are in general bare and 
nxiky. The soil is universally peat of different varieties, and 
the vegetation consists chiefly of heath, with cariccs, junei, 
scirpi, and an abundance of lichens. In the .vliole of this tract 
there is not a piece of good arable land of the extent of four 
acres. There are several lakes in the valleys, at various alti¬ 
tudes, and of various sizes, none exceeding two miles in IcngtlT?* 
The water of all these lakes is of a deep-brown colour, as is 
that of the numerous rills and bi’ooks w'bicli descend from the 
mountains. There is at present no wot)d, although the roots 
and stumps of the common fir are seen in )uany places. At the 
eastern extremity of the range is tlr low, swampy, and heathy 
slam! of Scalpay, on the point of which, that projects farthest 
into the Minch, is built a lighthouse; and at tiic western ex¬ 
tremity, the higli and rocky island of Scarp, botli separated by 
a very narrow channel. There are many other small islands, es¬ 
pecially on the eastern side, winch it is notmccessatw to enume¬ 
rate. The shores are rocky, but in general low*^ Many (jf the 
harbours arc excellent; tliosc of Scalpay, tnore generally know’ll 
among mariners by the name of GlasS^t^are well known, as well 
as East Loch Tarbert; but tiicrc arc others t*qiially good to the 
west Gif' Tarbert, and in fact round the wh(jle district. This di- 
visum is in the country termed Na Beamiibh, i. c. the moun¬ 
tains. It is also called the Forest, not probably so much on 
account of ks having been formerly wooded, as because it was 
the resort of groat numbers of red deer. 

'Phe other, or. southern division of the mainland of Harris, 
commences at the isthmus.above mentioned, which in many 
maps is erroneously made the boundary between Harris and 
l^ewis, and extends to the channel whicli separates ILarriij fr^ni 
North Hist. It is entirely mountainous, but the mountains are 
not so bi^i as those of ihe Forest, thtj most elevated, Ronaval, 
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Bencapval» and Ben Lo&kentir, not exceeding 2000 feet. The^ 
aspect of this region, as seen from the Minch, is singularly un¬ 
inviting, almost the whole surface appearing to consist of bare 
white rock. Indeed, a more perfect picture of sterility can 
scarcely be imagined. Viewed from the west, however, this dis¬ 
trict has a very different appearance, the shores being in general 
sandy, and the hills for the most part covered with a green ve¬ 
getation. Along the east coast, wdiich is everywhere rocky and 
low, there are numerous inlets and creeks, here denominated 
bays, that word being supposed to correspond to the Gaelic 
baighf whicli latter, howevei*, appears to be nothing else than a 
corruption of the Danish v6c. Many of these afford good har¬ 
bours. Many small islands lie ^loiig ihis coast. The southern 
"‘shore partakes in a great measure of the nature of the eastern, 
being rocky and low, but toward the west side it exhibits a few 
sandy beaches, and ends in a tremendous precipice, witlj a high 
neck of land running out from it, in which there are two line 
caves. On the west coast there are, besides several sandy 
beaches, two great sands or fords, as they are here called, name¬ 
ly, the sand of Northtown and that of Loskentir. IMiey consist 
of nearly level expanses, <?ach extending upwards of a mile from 
the sea. At their mouth there is a long bar formed by the surf 
and winds, broken only in one place, close to the adjacent 
rocky land,^whcre st channel is formed, which admits the waters 
of the f5ca at tide. Tlupse, at spring-tides, cover the whole 
sands. The rest of the coasf/is rocky, but low', excepting to¬ 
ward Tarbert, where tli^Efe are tremendous cliffs. This division 
is intersected by t<vo great valleys, one passing from the sand of 
Luskentor to the east coast, the other from the farm of Borg. 
The bottom of a great portion of the latter is occupied by a lake 
about three miles long, the largest in the district. There afe 
thus formed three natural subdivisions; that to the south of the 
lake mentioned consists of six mountains, ino^dingthe peninsu¬ 
lar one of Ben Capval, which arc separated by broadish valleys. 
The vegetation here is tolerable, excepting on Ronaval, which 
is rocky and bare, and exhibits on its eastern side a fine excava- ’ 
tiqp, resembling the. crater of a volcano. It is chiefly heathy, 
however, excepting along the west side, where the pasturage is ' 
rich and varied. The middle divisioii, from. Loch Langavat to 
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the northern valley, is marked by a ridge of very rugged nioun** 
l^ns, running ill the genera!-direction of the range, and situated, 
nearer the western side. Along the west coast of this ^ubdivi- 
‘sion, therd is some good pasture, but on the eastern side, the 
only soil being peat, and even that existing only in patches 
among the rocks, the vegetation is extremely coarse and scanty. 
From one of the summits oi the ridge mentioned, I have counted 
upwards of eighty small lakes on its eastern side. The northern 
subdivision consists of Ben Loskentir, which gradually lowers 
to the eastward. The lakes in the low grourids on its eastern 
part are also extremely numerous. The water of all* these lakes 
is brown. There are no liarbouiit on the w^est coast of this 
southern division of the mainland of Harris, and it is even very 
difhcidt for boats to land on the beaches, owing to the high surfT" 
It possesses no sylvan vegetation, excepting a few bushes in ruts 
and on islets in the Jakes. The principal island is Taransay, 
on the west coast, tlie greater part of wliich is ix>cky, although 
it cdutains good pasture. This division has no general name 
applied to it in the country, but its western part is called the 
Machar, i, e. the sandy district, and its eastern, Na Baigh, the 
Bays, or more correctly the Voes. 

T'he Mainland of Harris is se])arated from llie large island of 
North Uist, a channel about 8 miles broad, denominated 
the Sound of Harris, over which lie scatlercsJ a prodigious mul¬ 
titude of islands and rocks, interspejfsed with reeis,"* shoals and 
sand-banks. Of these islands onl^ Jour arft inhabited : Pabbay, 
Berneray, Kelligray and ISnsay. Pabb«y, the most western, is 
a high conical island, about 2 miles in dlantfeter, rocky in its 
northern and western parts, sandy on the eastern, and pretty 
well covered with good soil on the southern, which is low. Ber¬ 
neray lies to the south of Pabbay, at the distance of about 3 
miles, and is situated close upon Ui§^, the intervening channel, 
about a mile over being named the Kyle or Strait of Uist. It 
is about 4 miles long, and from 2 to 1 ^ broad. The we.stern 
coast is sandy, and along it, as well as on the east coast of Pab¬ 
bay, the sand has comnytted frightful ravages. The rest of the 
island is in general fertile, and the pasture grounds are cover-jd 
with a fine, short, green vegetation. To the east of Beracray 
lies the small island of Kelligray, which is low, sandy and fer- 
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■ tile at' its northc-rn end,. Iicathy and covered with peat at' the 
southern. To the north of this island, and separated !)y a nar¬ 
row and most rapid and boisferous channel, is the island of En- 
say, which is perhaps the finest of its si/eiri'the Outer Hebrides, 
being covered with a beautiful vegetation, and for the greater 
part cultivated. To the eastward of these larger islands lie a 
multitude of smaller, which, extending from the mainland of 
Harris to the immediate vicinity of North Uist, preseiit, from 
their number and divt^rsified appearance as to size and form, one 
of the most singidar scenes tlial occurs on any part of our coasts. 


Ihjdragraphtj .—The ofteaii exhibits no other ap])earancc.s 
than such as are common to the west coast of Scotland in £?euc- 
'^ral. From llie prodigious swell that follows a western gale in 
-winter, to the glassy .sinoothuess of a summer sea, there art' 
many varieties of surface operated, but these require no j)arti- 
cular notice. The bottom of the is generally sandy along 
the west coast, and in tlie sound 4 in some parts sfindy, in others 
muddy or gravelly on the eastern coast, with numerous sunk 
rocks, reefs, anti shoals. The water is always clear, oven alter 
a storm. I’lie bottom may be st en to a great depth, and Avlicre 
it is sandy, it is pleasatit to look down and watch the motions of 


the groat shoalsof sandcels,cuddics(Amn)ody te.sl'obianus tind the 
fry of Gadu.s earbonarius) and other fishes, or from an elevation 
near the bea?ftcs to ofiscrve the mergansers, shags, divers, and 
other aquatic birds pm-suing^lbem under the water, with almost 
incredible velocity, aml^iting the same motions as if dying in the 
air, only that the feet as weli a.s tlie v.-ings arc called into action. 


In the sound the currents are extremely rapid, and at .spring- 
tides, when tliey iiave to ctmtend with a contrary gale, rise into 
.diort aud jumbling waves, highly dangerous to boats. A most 


violent agitation of this kind is also produced when a great 
swell rolls in front the west meeting tlte stream of ebb. I need 
scarcely mention that in the sound, the flood passes eastward 
into the Minch, and the ebb westtijard into the ocean. In au¬ 


tumn the sea swarms with Medus.TC of various species, some of 
ciy?rmous size. Some of these emit at niglit a beautiful jtale 
light tesembiing an electrical flash,' seeming U) permeate, or, be 
emitted by, their whole substance. The usual sparkling lumi- 
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^usness of the sea is also frequently very remarkable at that 
' son. ' , 


UB 


sea- 


Wrecks are not frequent on this most boisterous and rugged 
’coast, because it is out of the line of navigation between North 
America and the wesit coast of Scotland, and the east coast, a- 
loiig which^ a considerable number of vessels may often be 
seen passing, is provided with abundance of good harbours. 
Logs of various kinds, chiefly fir, pine, and mahogany, are, how- 
cv<n*, frequently cast ashore on the west coast, wdth occasionally 
a hogshv-ad of rum or sugay, as well as bales of cotton and bags 
of cofl’ee. Several species of nuts from tlie vVest Indies are not 
nnfrcquehtly found along the shores, as well as a few foreign 
shells, such as Janthina I’ragilis and Spirula Peronij^ Puunce and 
slags also occur in small quantities, and I have seen pieces of bitu¬ 
minous wood found on the shores, resembling the surterbrand of 
Iceland, which renders it probable tliat these substances may 
liave come from that island. 

Being on the subject of water, it may not be amiss to say a 
word ros})ecting the lakes and brook,. ,Of the former, I need only 
add to what has ah eady been said, that, in most cases, their bot¬ 
toms are gravelly, or consist of angular or rounded pebbles, 
iulerniixed with mud, and sometimes muddy, or of peat. The 
streams arc in winter seen gushing from every hollow in the 
hills ; but in summer there are Few that remain pernjsmcnt, if the 
weather continue dry for many vvetks, which, however, is sel¬ 
dom the case. There arc no rivers «f any great size: that whicli 
empties itself into Loch Resort, howevef^is at least equal to tlic 
Water of Leitli, and there are several others not much inferior. 
Springs are by no means rare, althougli all that I have seen are 
small. Many of llicm are chalybeate *. 


* In the bland of Pabbay, there are at least ten .springs, some of thew 
jn*eity large. In the peninsula of Ben CapvaJ, there are five. From Cosladir 
to Nisbost, along and close to the road, in a line of 5 miles, there are five' 
good springs. In as fiir as 1 have been able to observe, the rest of the cbiUi* 
try is equally supplied with spiings f but Dr MacCulloeh perhaps thought it 
necessary to suppose that spring water should not exist in the Outer Ilebri- 
(le.s., because the rock there beftig every where the ssiuie “ eternal' gnelsftjj^’, 
the rain waters were unable to penetrate it. This, Ip u^_thc Doctor’s own 

OtTOBEft*i-nlSOEMBEil 1827, K . 
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The climate of Harris may be said,' in a general, 
sense, to be extremely varied^ for a great part cold and boiste- '' 
rous, with a very large quantity of rain, and but little snow, 
^nsidering its high latitude Spring commences about the 
20th of March, whoa the first shoots of grass' make their ap¬ 
pearance, and the praba verna begins to unfold its small white 
blossoms. It is not, until the end of May that the pasture- 
grounds have fairly exchanged the grey and sad livery of winter 
for the green and lively hue of summer. From the beginning 
of July to the end of August may be considered as the summer 
season, when the sandy pasture-grounds of the west coast and 
islands are decorated with the most divei-sified hues. The end 
of October tejj^ninates the autumnal season. . The re.st is winter. 
During the whole spring season easterly: winds prevail; at first 
interrupted by blasts from otlier quarters, accompanied with 
sleet or rain, but, as the season advances, becoming more steady, 

words, “ offers a strong exam])le ol'the necessity wliieh tbe geologist is under 
of taking nothing on trust, and of roncluding n(>ilijng from inductioius, when 
the evidence of contact can be obtained .”—JVestern Islands, vol. i. p. 143. 

We have as yet no data for ascertaining the U-inpcratiire of any portion 
of the Outer Hebride.s. It would scarcely interfere with the labours of the 
dergy there, to pay some little attention to the natural phenomena around 
them, nor would they he acting more inconsistently W'ith their character in 
marking the indication^,of a barometer or thenmometcr, than in attending 
to their cows,%.*iisuperintending the cultivation of tlieii* fUrnis. I am not 
certain that there ever was a thcmiometer in Harris, excepting ah utifortu- 
,nate one which I carried [here in„1820, and which one of the fair n'utives 


broke to pieces, with the vj(?:V of a])propriating its envelope as 

aLiicedle 

case. 

before I had made an#r other use of if. than ascertaining the temperature of a 
few springs, which I Ibiufil to be as follows : 

Springs. 

Date. 

Water. 

Air. 

Spring at North Town, 

June 3. 2 t. m. 

81« 

52» 

Ditto, - - 

« 3., 9 A. ' 

51 

47 

Ditto, , . 

Oct. 10, N oon- 

51 

48^ 

Mineral well at Big Borg, 

June 3. 8 A. K. ' 

48^ 

47 

Ditto, . - • 

11 : 1 ... 4, 1 P. 3f. 

m 


Ditto, . . ... 

——. - Noon. 

48| 

61 

Mineral spring at Drumnancaoracli, , * 
Mancral spring, south side of Loch Langa* 

.wM. 3, ' Noon. 

48 

49 

vat, -■ 

- 3. 1 V. M. 

49 

48 

Ditto, 

7* 1 p* M. 

46 

53 

Spring at Dritmapfauinnd, -", ■ 

• 5. 3 P. M. 

:yig '> 

50, 

Tobar..a'Chl4diCh, Nisbost, 

— «• Noon. 

■ 49 .,. 

50 , 
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and awompanwd with dry weather, occasioning much sand-diift. 
The firsjt part of summer is sometimes hne, but not unfrequent* 
ly wet, with southerly and'westerly- winds. There is seldom 
any thunder at this season; nor does the summer'temperature 
scarcely ever rise so high as to be oppressive. Frequently the 
wet weather continues with intervals till September, from which 
period to the middle of October the weather-is generally fine: 
As the winter advances the westerly gales become more boiste¬ 
rous and continued, and, in this season, there is frequently a 
good deal of thunder. One of the finest thunder blasts I ever 
met with occurred at Harris in December of 1820, at midnight, 
during a very hard gale of westerly winds. The lakes seldom 
freeze in winter; and, although the hills are often tipped W'ith , 
snow, it is seldom that a general covering takes place. After 
continued westerly and northerly gales, enormous billows roll in 
from the Atlantic, dashing upon the rocky shores with astonish¬ 
ing violence; I have seen the spray driven over rocks a hundred 
feet in height, to a great distance inland. Even in summer the 
spray is sometimes carried inland, su as to injure the vegetation; 
and I have known a farmer, who had injudiciously planted his 
potatoes tpo near the shore, lose his whole crop, in one night, 
from such a cause. A winter in the Outer Hebrides is dreary 
in the extreme. Tempests r*,nd gloom alternate, with days of 
sunshine, and sometimes of calm, when the hollo^ roar of the' 
breakers, occasionally interrupted djy the shrill scream of the 
wandering sea-bird, inspires a melancholy, unfelt during the rage 
of the t4|ipest. There is not, a graiSISer spectacle than that 
4vbich the great ocean presents at this season,, boiling and foahi- 
ing as far as the eye can reach, rolling its long and widely 
parated billows into the sounds, and breaking upon the head¬ 
lands with inconcqivable fury, shaking the solid rocks to their 
foundations; while, along the surface, sweeps the western blibt, 
scattering the broken summits of the waves into spray, an'd athwart 
the threatening sky are driven, in confusion, enormous moss^ of 
black clouds, charged with electrical matter, and pouring forth 
rain, sleet and hail. So violent are the winter tempests, that the 
huts are frequently tinthatehed, sometimes unroofed; boats hlK’e 
been rmsed into the air, and shivered to pieces, and cattle car- 
r^d off their legs. In those sudden blasts, one has Sometimes 

■- • Kg 
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to fall flat, on bearing it * approach, and cling to the ground. 
But, if there be much gloom, there arc also glimpses of sunshine. 
And he who, from the summit of Clisheira, can view the long 
range of islands laid out at his feet, sending up theii* thousand 
thin streams of white smoke from the kelp-kilns; and, turning 
toward the east, behold the mountains of Skye, and, beyond 
them, of the mainland from Knoydwt to Cape Wrath, like the 
imeonquerable barrier of some enchanted land, with the smooth 
waters of the Minch flowing between; or, diretjting his view to 
the w'cst, sec the magnificent ocean, glowing with the splendour 
of the setting sun, and the lofty isles of St Kilda rearing their 
giant heads aOir,—can look and not be moved to extasy, is of a 
^itnore leaden temperament than is commonly to be met with. In 
the short nights of summer, the sweet and melancholy song of 
the throstle has scarcely ceased bn the hill-side, when the merry 
carrol of the lark, couched among the soft herbage, commences, 
and the snipe and curlew sound their shrill notes. To enliven 
the long lu’ghts of winter, the northern heavens are sometimes 
illumined by the polar lights. At one time, a great arch, of a 
white and cloudy aspect, stretches from east to west; at another, 
flashes of pale liglil emanate from the pole to vanish in the ze¬ 
nith, sometimes a thousand streamlets spread over the starry 
sky, ever changing with inconceivable rapidity; annies, as it 
w’ere, are s(^n encountering in the heavens; and I have been 
gravely told by the natives, that, after such exhibitions, the moss 

on the moors has been seen tinged with red from the blood that 

<**. 

lias fallen daring, the cvlnflicl , Again, how delightful a mid¬ 
night walk by moonlight on the kinc sea-beach of Some ^eluded 
isle, the glassy^ sea sending, from its surface, a long stream of 
dazzling light, no sound, save the small ripple of tile wavelet, or 
the scream of a sea-mew watching the fry which swarms along 
the shores. BVen in this desolate land there is beauty; and even 
here might man be ha})py, did not selfishness mar the bounty of 

providence-f-. ' , 

♦ 

* Tutls of .Sphagnum obtusifojiiim on the mooj's nre frequently-of tk bright 
retl colour, v.’hit'li the natives attribute to the cause mentione*!. 

■f Thfi^olfects of mirage, as exhiluted among the islands, are often extreme¬ 
ly striking r but, as they two M-ell known^ it is unnecessary to describe them 
here. T shall only remark, that this phenomenon is best s^eri the nearer the 
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Gneiss is the predominating rock m Harris. AH 
Uic inhabited islands consist of it*. In the ForesV there are nu- 
. mcron'^ beds and irregular raubscs of hornblende rotk, luirn* 
blende mixed with black mica, and scaly mica. At Marig, on 
Loch Scaforth, there is a depotit of hyperstheiic rock, of consi¬ 
derable extent; and in the island of Scalpay, close to the light¬ 
house, a bed of serpentine and polstoiic, with veins of green talc 
and flexible asbestus. The northern part of the second division 
is gueisb, the greater part pf the middle portion granite, and the 
southern part chiefly gneiss, viith masses of syenite and garnet 
rock. At the junction of tJic gi^inite \vith the gneiss, along 
the north side of Loch l^aiigavat, there commence*- between 
Fin’sbay and the eastern extrerr* y of that lake, an irregu 
lar lx*d of indurated talc, with talc slate and asbestous ac- 
tynolite. Close to the eastern ('xtreniity of the lake, it forms 
a considerable emiueno* named Scaire-ruadh, and, proceed¬ 
ing wcstw'ards, appears, at long inlcin.ils, in the form of great 
nodular masses, and terminates in the Dun of Borg, near 
the west coast. It contains immense cjnantitios of ac^yno- 
lite of several variclie*., iKirnblende, rigid asbestus, and dark- 
green mica. The varieties of the gneiss arc endless. The prin- 
ci}3al minerals w'hich enter into its constitution are quartz, fel¬ 
spar, hornblende, mica, and ganiet. Tlu’jfnost beautiful kinds 
are those wliich contain garnets, of wliich fine ex .Aples arc seen 
in the Glen of llodill, in tlic Coisry ol* Rpnaval, at Big fecarista, 
,uid in Bi'U-Capvdl. In the northern part of the latter mountaiii, 
a variety of ganiet, much resdnhling f imiain7>u-'>tone, forms a 
principal ingredient in the rock. The most renmpkable geological 
apj>carances are those presented by the veins, which are of two 
kinds, greenstone and granite. Of the former, the fine.st is a gTcaf 
vein, running from Shelibost, near the .sand of Lfljientir^ to the 

observer is to the level ot* the sea, and ui calm weathcj with sundiinc, when 
d sort of exhalation is expanded ovei the surtaie, in which rapid and minute 
motions are pio'ionted, very mucl^reaciubling the aiipoaiancc produced when 
u quantity of alcohol is poured into w.itcv. The mirage is common on tiic 
sands of the west coddt, whei** il always presents the appearance of wah'i, 
and, by dislottmg and amplifying the s.uid-bank.s, r<jcks, sea-bud-,, and oiJiot 
bodies, produces fairy landscapes in which lakes, trees, ruins, and fautaaiv 
dwellings, art mingled in stmige (Usotder. 



'IQQ Account qf Marris^ 

^st coast; It is about thirty feet thick, and in general rises seve¬ 
ral above the surface, presenting the appeaj’ance. of an enor¬ 
mous wall, and in sortje places 6f the ruins of castles. Unhke 
most of the others, it is very large grained. Of the gr^ite 
veins, the largest is that .which runs across the face of Ben- 
Capval, over an extent of a mile and a-half There .ire others 
of the same kind in Bonaval, in Taransay, and in many other 
places. The ingredients are of large size, and consist of red or 
white felspar, quai-tz of various colours, sometimes ^anular, 
and.inica in large plates The simple minerals -which I have 
observed in the co\mtry are J,he following. 


Quartz of various colours, grev, white, brown, milky, and pale^e. Fel- 
. spar, generally flesh-coloured ui the granite veins, ami whitish in the 
gneiss" MooLtono, in granite veins opposite the 
Mica, grey, brown, dark-green, black, in plates of upwards of nine m 
ches, aio scaly. Garnet, of uimihcrless varieties, and of all sizes from 
four inches downwards. Cinnamonstone. Ilomblende, in the ^eiss, 
also as hornblende rock, and crystallised. Hypcrsthenc, at Marig. 
Common and asbestous Actynolite. Flexible and in im¬ 
mense quantities f. Talc, common green. Potston^^^ 

Ximestone. Sahlite and Coccolite in the limestone at RodilL Beryl, 
white, opaque, in the granite vein ofBen-Capval ^ 

Teins. Calcedony, in small specks in the trap-veins. Clay, of a light 
OTeen colour, diiefly on the declivities, seldom of gri-at clep^, and com- 
monlv mixed with fragments of gneiss. Porcelain earth, ® 

posit imckr peat, jfs well as tlic bottom of a lake, between ItodiU and 
Finsbay, an*? which the inh^ibitaiits of the village of llodi^ now depo- 
pubited, formerly used for wkite-washing their huts. Bog-iron-ore, 
dark-hrown, compact, witji veSicular cavities, in considerable abundance, 

in many parts of the Forest, and fouthern division. Titanitic iron-ore, m 

- granite veins. iVon-pyriies. Zircon, discovered by Mr Nicol; see for¬ 
mer Number of this Journal. 


Peat and gahd form the principal ingredients of the soil of 
Hams. Th^ippcr parts of most of the mountains are covered 

* ItisremJfele of these veins, that the trap ones generally present 
distinct lateral surfaces, while the granitic, in ^ cases that I liave examined, 
pass by a rapid transition into the bounding.gnexs8 rock. 

‘ + Dr MacCuUoch mentions the occurrence of asbestos at Nisbisbce. anis- 
ritJpronounced Inishshee), which he conjectures to have been derived from, 
a h¥of< oorpentine. At Inishshee 1 foupd neither asbestos nor serpentine; 
butof tfeefonner I have seen enough in the country to load an 
occurs in a large perfectly Isolated mass «i granite in the hfUa Li^tteBorg, 
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wjtli fraffmcnls of gneiss, and their loafer parts ivith peat, upon 
a subsoil of clay or angular gravel. The valleys, where tlic 
rock does not occupy the surface, arc covered with peat, coin* 
nionly thin; but, in some places, where the surface is pretty 
level, from three to eight feet deci^ There are no extensive 
tracts of flat peat. It is ii<»l necessary t<i describe the numerous 
varieties of tins substance* that occur in Harris ; and I ^liall oji- 
ly mention that some of them are very little inferior to coal as 
fuel. In a few place’s, sucli as tlie Glen of liodill, part of the 
larm of Stroiid, and pari of Oh, the soil is gravelly, with a mix¬ 
ture of vegetable mould and clay. The sand of the west coast 
consists entirely of commijuiled slulls. Fraf^ments of mytili, 
mym, veniiscs, mactra?, and other < aimon shells, are easily <lis- 
iinguishablein it; and the shells of ralelhivulgata and Cardiuin 
edule oc(‘urevcn to a great distance fftnn the shores, in a scarce¬ 
ly {iltcr('d state. This calcareous or shelly sand vjuios conside¬ 
rably in fineness; that near the sea is in general the coarsi’st. 
Ily the attrition wliicli its particles undergo in blowy weather, 
it is sometimt's, and c^specially in the s])ring season, reduced to 
a very flue powder; and from the west side of the island of Ber- 
neray, and the east side of Pal)bay, may often he seen carried 
out Moveral miles to sea, in the form of a dense white mist. I 
have already mentioned the iwo large flats formed by this sand 
on the west coast. In other places it is*heap«fh into banks, 
sometimes upwards of twenty feeff in height ; and wherever it 
abounds, it is mixed by drifting vwth the peat or eartliy soil im¬ 
mediately behind it, pr<Klueiiig^'XceIlenrpasture ground 

Population .—According to the census of 1821, the population 
of Harris was 3909. As in most of the other Hebrides, it is 
entirely maritime, there being scarcely a hut iu the country 500 
ytu’ds distant from the shore. The inhabitants t^lihibit consid^ 

In a small eminence on tlie tarm of Middle Borg, in a xein near the houses .at 
Big Borg, in the Dun ofBoi^ ? a:qtd frmn thence to the east side of the coun. 
try, in a dozen ditlereut localities, in the irrogiiUr deposit, of which Scaire- 
ntadli forma the most rcnurkablc poiut. 1 inentiou these localitic'4 hemg 
ail in comioction; but it occurs moreover in many others. As to scrp(*»tine, 
I have never seen any in Harris, excepting the bed in the island of bcalpaj. 
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i^ble diversity in their appearance. In general they are of small 

stature; those individuals whu are considered by them as exceed¬ 
ing the ordinary size, and accordingly designated by the epithet' 
Mor, or Big, seldom exceeding 5 feet 10 inches in height. 
Scarcely any attain the height of 6 feet; and many of the males 
are not higher than 5 feet d or 4 inches. They oTe in general 
robust, seldom, however, in any degree corpulent, and as sel¬ 
dom exhibiting the attenuated and pithless frame so common in 
large, and especially in manufacturing towns. The women arc 
proportionally shorter, and more robust, than the men. There 
is nothing very peculiar in the HaiTisian physiognomy; the 
cheek-bones are rather prominent, and the nose is invariably 
sliort; the space between it and the chin being disproportionate¬ 
ly long. The complexion ih of all tints. Many individuals are 
as dark as mulattocs, while others are nearly as fair ks Danes, 
In so far as 1 have been aWo to observe, the dark race is supe¬ 
rior to the fair in stature and strength. 

It is scarcely po.ssiblc to conceive a constitution more callous 
to all sorts of vicissitudc.s and hardships, than that of the He- 
bridians in gei^^ral. A native of Harris thinks nothing of labour¬ 
ing in a cold and boisterous spring-day with his spade, up to 
the ankles in water, and drenchetl with rain and sleet. Nor is 
there to be found a race more {latient under privation. A small 
quantity of searse oatmeal and cold water will suffice to supf)ort 
him under fatigues that w6uj,d knock up a pampered English¬ 
man or Jjowlandcr. In ^^espbet to intellect, they arc acute, ac¬ 
curate observers‘of natural phoiiomena, (juick of apprehen.sion, 
and fluent in speech. In tlieir moral character, they are at least 
much superior to the population of most of the lowland parishes. 
'Murder and robbery are never heard of among them; and if 
petty theft be .sometimes practised, it is by no means com¬ 
mon. They are of an obliging disposition, hospitable in tlic 
highest degree, charitable to their poor. The spirit of inde¬ 
pendence, liowever, which characterizes the Englishman, is un¬ 
known among them, and, accordingly, their respect lor their 
superiors degenerates into servility . They arc, in general, not 
a IftUe addicted to flattery and scandal. In their quarrels tliey 
arc profiise iii abusive epithets; but it is seldotn tl|at they eojne 
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lo blows, even at their fufterals or otheFmerry-maldngs. They, 
are mthct lively tban grave, and eitprcss, their feelings and emo¬ 
tions, whether of joy or of grief, m a more obvious manner than 
would seem becoming in other parts of the land. Although kind 
to pasring strangers, they dislike those who settle among them. 

Secluded, as it were, from the world, and ignorant alike of 
the affairs of other nations and of their own interests and rela^ 


tions, they have no participation in the political fcelinga which 
agitate the other parts of the empire. This seclusion and igno¬ 
rance may also account in some degree for their extreme attach¬ 
ment to their country. I have yet one concluding trait in their 
character to mention. Old ago has been treated with sympathy 
and respect by nations even the mo^t savage; here it is rather 
an object of ridicule and contempt. It is melancholy, to think 
of the last years of the poor peasant of the Hebrides, banished 
to a miserable hovel, excluded from the society even of his owm 
children,—subjected to privation when nature can least bear it, 
—without the vigour of body or of mind, the buoyancy of spirit 
and the elevation of hope that supported liim in the days of 
his youth,—^without the complacency which respect and defer¬ 
ence are so adapted to excite,—and I am afraid, too often, witli- 
out the friendly advice and benevolent care of him who ought 
to prepare his mind for tlie change which ho is soon to make. 
Formerly the population consisted of two distin' Sclasscs, the, 
tacksmen or great farmers, and tlje^ommpn people. The rela. 
tions of these classes lo each other b^^ing generally known, it 
is unnecessary to say any thing on the sifbjcc^. • At present tlie 
class of tacksmen is much reduced, and the system of subsetting 
land has been done aw^ay with, The present race of upper far¬ 
mers,, compared with the former, is degenerate, and there, are 
few among them who can boast of those accomplishments which 
distinguished their ancestors. It tyill perhaps,” says Dr Mac- 
leod in his rcjjort (Stat. Hep. vol. x. p. 367), “ excite the won¬ 
der of posterity to know, that the whole landed possesrion of 
. Harris, was, down, to the year 170^> excepting four small-teniint 
farms holdmg immediately of the .proprietor, in the hands of 
eight gentlemen farmers, on whom all the other inhabitants.^e- 
- pend; and that this distribution is so unequally proportioned, 
that two great farms compreheryd more than one half of the es- 
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tatc. The pdmcipal tacksmen,” he continues, “ live here like 
gentlemen; they arc, for the most part, men of liberal educa¬ 
tion, and polite breeding.” As I have just observed, things are, 
dHTerent now; and of the resident tacksmen, there assui'cdly is 
not one possessed of a liberal education, whatever he riiay fancy 
himself to be as to polite breeding. 

(To he cantnmed.) 


On the Discovery (f Native Iron in Cancuin, Connecticut, 

Nor^h America. 

W^E arc informed by Mr William Burrall, in a letter, dated 
16th August 1826, that his father was surveying a piece of land 
on the mountains, about three years ence, and by accident noti¬ 
ced a black vein in a ipiartz rock ; lie pounded upon it some time 
with a stone, and with considerable di0iculty gt)t out two small 
pieces, the largest of which is in our possession. He has never 
been at the place since; and probably no other person has ever 
discovered it, or knows where it Ls. It is surrounded by woods 
one or two miles on every side, and is on the top of a mountain 
700 or 800 feet above the common average of the land in the 
town. Mr Burrall^says, there is evidence in that quarter of 
masses of irsM, or its ores, of considerable extent, as his compiass 
was materially affectc^J; but t|ie particular vein from which he 
obtained the pieces appc^jrcc^ to be of no great extent; and tlie 
width of it is thq saine as that of the piece in our possession, 
which measures two inches wide, and two thick. It weighs 
eight ounces. 

The following notice of the same facts has been received from 
Mr C. X. Lee. 

“ Native Iron on Canaan Mountain, a mile and a hedffiom 
ilte South Meeting-home. —This is particularly interesting, as it 
is the first instance in which native iron, not meteoric, has been 
ff)und. in. America. It w'as discovered by Major Burrall of Ca- 
n!i&, while anploycd in surveying, several years ago. It fonned 
a thm.H^tratum or jilate, in a mass of mica-slatc, which seemed 
to have be&n broken from an adjoining ledge. It presents the 
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usual tharaeters of native iroU) and iV easily malleable. Xfor 
some distance around the place where .it was found, the needle 
will not traverse, and a great proportion of the tallest trees have 
been struck with lightning. Whether these phenomena are con¬ 
nected with- the existence of a large mass of native iron, as yet 
undiscovered, I leave for others to determine; the facts, how¬ 
ever, may be relied on.'" 

** Physical and Chemical Properties of the Native Iron ^ 
Canaan, ascertained in the Laboratory of Yale College, by 
Mr C. U. Shepard, at the request^of the editor.—In its first 
appearance to the eye, the native iron of Canaan resembles 
highly crystalline plumbago; being every where invested with 
a thin coating of this mineral, which complclely defends it from 
oxidation. Its structure is visibly crystalline, separating 
with considerable readiness into pyramidal masses, and more 
usually into oblique tetrabedra. This cleavage, however, never 
takes place without the intervention of thin, scales of plumbago. 
It falls considerably short of meteoric iron in malleability, 
toughness, and flexibility; as well as in the silvery jtvhitencss of 
its lustre, which, in part, is no doubt due to the plumbago dif¬ 
fused through it. In hardness and magnetic properties it does 
not differ perceptibly from pure iron. Its specific gravitv varies 
from 5.95 to 6,72. 

“ Intermingled with it occasiqn^lly is iiative steel. One an¬ 
gular fragment, weighing about* eigjit grains, was perfectly 
brittle, sufficiently bard to scratch glas^ an^ •possessed of the 
charat^teristic granular structure, and silvery white colour of 
steel.' With the microscope no scales of plumbago were notice¬ 
able in it. Dissolved in dilute nitric acid, it afforded an evident 
quantity of black, carbonaceous matter, upon the surface of the 
solution. 

A fragment of the native iron, w^eighing 100 grains, was 
di^lved in dilute nitro-muriatic acid. The plumbago attached 
to it being left behind, was separated, and found to weigh , six 
grains. To the solution was added, in excess, perfectly caustic 
liquid ammonia,, by means of which the iron was thrown down. 
The ammonkcal solution was then examined for lead, copper, 
"OC any other metal which might be present, by adding to it 
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li^(lrosu|pliurct of ammonia. No precipitate, nor cliangc of co* 
lour, was produced, tjioughrsuffcrcd to remain for several days, 
which leads to tlie conclusion, that our mineral is unalloyed with 
any metal. In this respect, therefore, it differs from the native 
iron of Saxony, in wliich Klaproth round, lead 6.0, and tojipcr 
1.50. The iron being ashed and heated, weighed 127 grains.; 
which being in the state of a peroxide, according to Mr Children, 
indicated 88.90 metallic iron, or, according to IClaprotii, 92.21 
iu( lalhc iron. 

To secuie greater accuracy, ilu pioccss was repeated with 
50 gridiu i>f the mineral, ffoni ^^hich weie scjiaratcd 3.50 grains 
plumbago Thi* iron was precipitated as hefinre; and after being 
boated, weighed 6*3 grains, wliich, actording to Children, mih.^ 
cated It-lO mcMallii iron, or by Klajirotlfs rule 4.5.90.'’ 

Iti ivaih'i htj :lti Kdiinr. — Thcrt* can be no question that 
the nninc non above described is a genuine pioductioii of the 
earth, and that it holds no eonnection wiLli meteoric iioii. The 
mass bears the marks of a tnu mctallij ^ein, it has smooth 
skU->, and small .sjiecks of blue and white quart/ aic "'ickmg in 
it. Nitkel, constantly found in the nittciuic irons, is absent from 
this speciiiion; ami if it were a question whether native iron hi 
a true production of inuics, this discovery decides it.”— SiHi- 
mans Journal^ 1827 


ikncral Obso I'utionh ui Kntuml llntoi/j, madi duringu Jmr 
ne^ among the Blue Mountains in Neu' South Waks. By 
]W. Jl r Liissov. 

In this shoit Itinerary, wc only propose to give a summary 
account of the animal productions wliich arc peculiar to the 
climate of New South Wales, a country so fertile in interesting 
specie-., and so rich in animals sjtill little known. Tiie short 
stay wind I we made at Port Jackson, does not permit us to cn- 
exiaisivt details on this subjc'cd, and we can only add 
some gleanings to what has ady be rn obscrv'cxl by prc’ced- 
ing travellers, 'flu English, who have establislicd a splendid 
f ok.ity til tills part of tljc globe*, arc excellently situated for 
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exploring tbc country with complete 8ucces«i, and leavirfg no-* 
thing to be dcfdrcd with respect to it by the naturalislH ot* 
Europe, Wc do not find, however,* that they have as yet taken 
due advantage of their excellent opportunities; and if we e\- 
<*ept the works of Shaw * and Lowin'f, lx>th of considerable 
merit, no particular work has made known in detail the natural 
riches of a country still almost unknown, especially in its inte- 
rior# We have much to hope from Mr Mucleay, vvlio has rc- 
ceived an appointment there and we have reason to regret the 
rlepartnrcof the last governor, General Brisbane, who did all 
in his power to faeilitate the pursuits of naturalists, aildwhi 
treated us with a benevoleiiee for wltioh it affonls us pleasure to 
testify our highest gratitude. The investigatioiiN, which have 
}«ad for their ohjeef Ui elucidate the 70(jlogy of New Iloiland, 


ate contained in our classical works and seu'ntifie collections; 


andeviryhod^ knows the important researches of Messrs (’u- 
vier, Gcoffroy St Hilaire, De Blaiinille, Tiabillardiere, Pcriai, 
licstienr, Quoy, and Gaiinard, in France; of Mi'ssrs Banks, 
White, Phillip, Latham, Knox, Home, VigtJrs, and Swainstm, 
in Etigland; Blumcnbaeh in G'.rmany; and 'remmiuck in 
Holland* 

Tn this itinerary we shall follow tlu‘ order of our encamp 
inenls, and of our progress across the Blue Mountains. But 
before proceeding fart her, w'‘ must make a*rcmark or two re. 
garding the manner in winch this Starrier has been broken, a 
barrier rendered famottsby what lia* rckited of it, and by 

the attem])ts which seveial En^lislmifn ii’»ade .surmount it, 
and especially the celebrated Bass. * 

The year 1813 was very dry; the springs disappeared, the 
grass was burnt up, and the cattle perished for want of food. 
Messrs Lawson, Blaxland, and Wentworth determined to at*, 
tempt the passage of the Blue Mountains, in search of fresher 
pastures, in order to repair the disasters of the year. TJjcy 


• Sthaw (Goorpjic), Zoology of New HoilAnd, liond. 1791. Oro. 

f The Birds of Now South Wales, by John Bow in, Uo. 2C pktes. There 
is, also a work by the same author on the Lopidoptcra of New sSwUMValos, 
i voL 4lo. 

$ Named this year secretary-gcmeral of New Soutk Wales, the most im. 
portent office n6xt to that of governor. 
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crossed at Emeit-ford, an4 ^ceaatled the ^rst pkia 

of the'Bhsb Mountains with ease. They then got embarrassed 
ahniti^ nuiaetods detours, and were on the point of renouncing 
th^T prcgect. But at length their obstinate perseverance waS 
crowned with success, and after having descended York Moun¬ 
tain, they discovered a rich and fertile C 9 tintry, and returned to 
Port-Jackson, to announce this important discovery. 

I have always been astonished at the difficulties which tlrosc who 
first attempted to cross those mountains have said they had under¬ 
gone ; for their height, at the highest summit, is not more than 
alwut 2500 feet, and the two ranges which they form are con¬ 
nected by undulations of nh great importance, and could scarcely 
present any obstacle at York Mountain for descending into 
Ci^de Valley. We must suppose that all tliose who tried the 
enta’prise- in the earlier times of the colony, .had coasted the 
rugged and steep sides of tlie Prince Regent’s Glen, which is a 
deep valley, the vertical walls of which must naturally have pre¬ 
sented insurmountable obstacles, although at a short distance it 
was easy to pass over the sloping dc'clivitics which connect the 
various divisions of the first range of the Blue Mountains. 

Having provided ourselves with a cart and guides, M. Dur- 
ville and I set out on the 29th January 1824. I shall not de¬ 
scribe Sydney, Paramatta, or the farm of Emeu Plains, which 
is bounded by the ^^epean, and now abundantly covered by the 
cereal productions of Europe. This rich and beautiful plain is 
situated at the foot of the pHue Mountains, twenty miles dis¬ 
tant from Sydn^ Covs. The r^ck is uniformly ferruginous sand¬ 
stone, excepting the Prospect Hill, where the curious phriiouie- 
non is observed of a liigh eminence, consisting entirdy of dole^ 
riUf the foot of which is enveloped in sandstone, which is every¬ 
where uniformly of the same nature. In the.:hreshand running 
waters of the Nepean, I found a very small C^das, together 
with a species of Uhio. A small Teal, allied to, or perhaps even 
identical with, the Soucronefte, lives in fiocks upon this river, 
/which is no longer inhabited by the Omithorynchi, or at least in 
such sm?!i number, that it is very rare to have any in this loca- 
supply this want,however, they^ow-crested Cockatoos, 
{.Pmtic^ emtafus of m^de t|ie wood resound with. 
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their cries, perched the trees, in the holes or chinks oB whid! 
they nestle. . 

In thfe place I had to regret my not bdng able to kill the. 
'singular bird, commonly named at Sydney tlie Coachtmn^s 
Whip, because its cry, which I have often heard, resembles 
exactly, the smack of a whip. Is this bird a Philedon, and lias 
it bedn described ? The purple Choucari, tbe Satin-bird (Gra- 
cidus), equally prefers tbe high Casuarinae, which border the 
Nepean, at its exit from the Blue Mountains. 

On the 31st we began to ascend the first range. The road, 
as far as Springwood, is a gentle acclivity, and the whole face 
of the mountains and the ravines, 4)y which they are divided, 
is covered with forests of Etwalppii and Casuarinae. The 
Mxniosa tascifbliai a new species of r.'mningham’s, was in flower, 
and exhaled the most agreeable odour among bushes of Lam- 
bertia speeiosa and Protea. It is here that the Menura (Me- 
nura magnifica ; M» Novw HollandUe of Latham), is chiefly 
found, the tail of which, remarkable for its great beauty, pre. 
sents, in the solitudes of Australia, an exact pattern of the har¬ 
monious lyre of tlie Greeks. This bird, to which the name of 
Wood Pheasant is given by the English of Port J ackson, frequen ts 
the rocky and retired districts; it comes forth in the evening 
and moriiing, and rcmaiiis quiet during the day upon the tree, 
wherc.it is percht*d. It is becoming every day rarer, and I 
only saw two skins that had been, preserved by Mr Lawson, 
during the whole period of my stay in NeJW South Wales, , 

We arrived in the evening at the Si^onsp, an extensive marsh, 
where we put up our tent. We observed in tins place a great 
numlier of crows {Corpus coronc, Lin.), the species of wbidi 
does not seem to differ in any respect from that of Europe: a 
small goatsucker, with very prettily marked plumage {Capri- • 
muJgus Novae HoUandiae), and the banded skink {Semens vtU 
gr^uteus of Quoy and Gaimatd^). The heat during the, day 
was very great, and a‘ thick fog spread itself over the moun¬ 
tains, on the approach of night, which was very cold. The 
change of temperature is extrerndy rapid in these 

On the of Pebruory we crossed the chain, whitmtPhibi 
inqst ^elevated point is named King's, Table Lat/nd. Its height js 
Thi» r.fwtvtft. TJftum txf WWte is vatv Tar* here. 
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^727 feet *. The sandstone is nearly exposed in all 

parls} tlie vegetation is patched, and consists of some species of 
CaswrlruB and Eiicalypti, and it is here that the pretty Pater- 
smla gJuhrata of lij’own grows in the greatest abmidapce. 

Not far from King’s Table wo discovered a rich valley, inclo¬ 
sed by vertical walls, 676 English feet high, formed of regular 
strata of sandstone. It was the Prince Regent’s Glen. Fr<»ni 
the place, named Pitt’s Amphitheatre, the view extends to a 
great distance over the various Lindulations of the chain of the 
Blue Mountains. Torrents of smoke rose froift various parts 
of the woods, which, from the negligence of the savages, are very 
often set on iire. ' . 

On otir way to Blackheath, I found in the middle of the heath, 

♦ in a state of complete torpor, tlie Black and Yellow Skink of 
Port Jackson, figured in the* geological atlas of Messrs Qiioy 
and Gaimard, in Freycinet’s Veiyagt*. Wliat is remarkable is, 
that I found another individual hi the same state some days af¬ 
ter wards ; and that those which the naturalists of the rTranie 
,brought with them, were ceillected under similar circumstancos, 

\''ork Mountain, or Cox’s Pass, is elevated 3S9S feet above 
the level of the sea; and. the path which it was necessary 
to make upon the steep side of tliis mountain, to descend into 
the charming valley of Clyde, is so rough, that although it 
has been made to describe several turnings with great labour, it 
is still a difficult piiRt,and is frequently the occasion of accidents; 
and carriages somewhat heavily loaded can only be got up the 
acclivity by mejms ,of hard s|raining. At York Mountain, 
sixty-two miles distant from Sydney, the sandstone formation, 
which ds often ferruginous, containing hydrate of iron, which 
gives it its colour, together with iron glance, dissemihat^.in 
shining scales, entirely ceases, and then commences the, pri¬ 
mitive formation, which extends to Bathurst, consisting of 
qiiartziferous, granitic and syenitic rocks, which extends to 
, thurst. These rqpks alternate in the bed of Fish River, with a 
.blackish quai’tziferoiis petrosiliccoPs porjffiyry. The of 
the hicrtmj^ns near Cone’s River, are covered with a common 
strartflf^ l^gmatitc-I*. - 

' • Aocq^^P^^ to Mr Oxlfy's maj). : - . / , ■ . , 

+ All Uiese oiiotUnuui'. haro been so,at J^useuni, and examined hr 

M. Cordiei*. 
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It is in York Mountain that ihe Echidna Hystrix of Cu-* 
vier chiefly lives, which the English rear , in a state of domesti¬ 
city, for the purpose of selb’ng them at a very high rate to col¬ 
lectors. This .animal, which in appearance approaches the 
hedgehog, has accordingly obtained that name among the colo¬ 
nists of New South' Wales. It burrows, and does not willingly 
come out in dry weather; it is therefore difliculc to procure, it 
during several months of the year. According to tlie accounts of 
it which I have received'from the convicts who inhabit York 
Mountain, it lives upon insects and legumes, and chiefly on 
ants, which it gathers with its tongue, after the manner of the' 
ant-eaters. It emits a small gruntiflg sound when disturbed, 
and its manners, in a state of liberty, are but little known. I 
could obtain no furtlior inteUigeiice respecting it from the inha¬ 
bitants of the country. An Fxhidna^ which I had procured, 
and which my colleague, M. Garnot, endeavoured to carry to 
Europe, gave him an o))portimity of publisliing an interesting 
note regarding the manners of this animal in a state of capti¬ 
vity *. This place, like all the neigh! ^ourhood of Port Jackson, 
and especially the country about Botany Bay, is infested with 
the black snake, the most formidable reptile of this country, and 
that whose poison acts with »nost celerity. A great number of 
serious accidents are mentioned as having been caused by the 
bite of this AcanthopMs, which is distinguishotl by the shining 
black of the upper part of its body,^and the agreeable rose-co- . 
k>ur of the under part. • ■ 

We cross^ Cox’s River, formecl Ify the junction of tM'o 
small brooks, upon fallen rocks of a very beautifargranitc. This 
river flows from east to west. 1 procured here the large and 
small flying phalangers, {Petaurista taqimnoides and P. sciurea 
of Desmarest). At York’s Bridge we killed several species of • 
philedonS: they live in flocks in the large encalypluses. We 
procured an undescribed species, as well as the Spotted PhiU- 
don (CertMa NoveB-HoUemdia^ Lath.) the white fronted Phile. 
don, the Speckled Philedon, an^ the Black-cap. {CertMa atrL 
capida. Lath.) 

On the third of February wc reached Fish River, wber^lJ'S!, 
encamped with the intention of killing ornithorynchuses. The 

'* See the Anbalea des Sciences Naturelles, for Oecemher 1825. 

OCTOBER—DECBAIBEB 18S7. * # L 
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long (Imug^ had very nfiidi diminished die depth of its waters. 
It was fordable in most places. The OrtuihoryncUi, which are 
called Waier*Mohf^ by the colonists, and by the 

natives, inhabit tlie banks of this river in considerable atjuu- 
dance, wliile they h»\c become very rare on those of the Ne¬ 
pean. They are still pretty numerous at the proper season in 
ratnpbeli and Macquarric Ri\ers, and at NcMxastle. The ' 
s|>ccific name of paradoxus has been given to this singular ani- 
inaP, of which Shaw has nladc hi^ l^eniisand Clu- 
mcmbach tlie genus (hmtiioipnchus. Its extraordinary forms 
seem to sanction this name. Dr Knox, when he announced 
to tlic Wernerian Society* of Edinburgh, his beautiful disco¬ 
very of the crural gland, winch cumin unicates by a canal vv ith 
the spur with which the hind feet arc armed, was virulently 
attackwl by a physician of J^)rl Jackson, in the Sydney Gn- 
licttc. The Australian doctor domed tlie existence ol' the 
gland and its duct, and supported his opimon by iht con¬ 
sideration tliat there was no )iroof that a dangerous wound 
had over been inflicted in tlie country. He a'^'erled, that these 
spins, of whicii the female mdhiduula never have any, are in¬ 
tended foi thv purpose of assisting the nijilc'v to lay hold of the 
females, and to keep them immoveable during the act of gene¬ 
ration. Subsequent observations liave reduced tlicsc aascrlions 
I f their true valud*. The coloui of the fur of the ornithoryuchus 
is ordinal iiy dark browm, i^onie \ arieties of age or sex that have 
been considered as species, ^e of a reddish colour. Mr Mui’- 
doch, the siiperinlf'ialant of llu farm of Emeu Plains, assured 
mo that he had found ornithoiynchus‘’j> egg.s, and that they were 
of the bisse of those of a domestic fowl. 

After having w-aited for several hours in a state of perfect 
•immobility, to see if any of these animals would make their aji- 
])oaia«ce, I left the banks yf Eish lliver, and the small rocks on 
a level with the w^ator, to which they resort on is&uing from 
thcii holes. I was afterwaids informed, \hat, at this season of 
the year (January and February), the omitliorynclius remains 
clo<»e iyp^ts burrow, and only appears at the time of the great 

Pmui, Vuvnge attx TenteS itestrslcs; Dosmorcsjt’s Mammif^res; 
Vttutiiarhoeven, Nov. Act. Acnd. Cobs. JUv>p. Cavol. t. xi. Knox, in the Me. 
woirs df the Wernerian Society, oncl the Annales des Sciences NatureUes ; Sir 
KvciwrU Home I Blaiuville, Ac. 
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r^ins, 'wliicli, by causing the waters of tbc rivers which*it inlia* 
bits to swell, drive it out, and force it to keep upon the surface 
of the jvatcr, aud among the rushes, which edge the bunks. Dr 
. Jainiubon, who lives at Regent Villa, and who is busy collect¬ 
ing the productions of New South Wales, has in his posscsbion 
a conridcrablc number of otmthorynchuscs preserved in spirits 
tif w inc. lie had the politeness to promiae my cotnjianion and 
mvbclf some of them; but he has without rioubt been uuablc to 
fulfil his promise. It is dUfidilt at present to procure this ani¬ 
mal ; and the skins which one gets in the country, from being ill 
]irepared,and nottoveredwith preservativesubstances, cdsily sjioil. 
On the encalyjituses oi* tlic neighho^irhood of Fibh River, I ob- 
ser\ed several large Kmg^s-Fhhtrs {J)aulo jTuImts), which 
emitted .i deafening noise, that was still moie increased by the 
cchoe«. Their ciy is sharp and prolonged ; and these birds are 
stupid and fearless. 

Although the edges of Fish R^v^ r aiv pretty agrt'oable, they 
\tt present that monotony which is univcisall^ char act eristic of 
the vc'ietalioii of these countries. Besides, ahoul a scor<- of .spe¬ 
cies tif Enrnl^jptuSf the appcar.ince of which is very much alike, 
tlitrc are only to be seen, and with no variety. Mimosa^ Metro- 
uditoscA, Proka^ Camorinfi, and a very few Enropcan genera 
along the edge* of the waters. Iluice the forests of Au«>tral- 
iisid have a sail and lugubrious In crossing tlie Blue 

Mountains, one cannot fail to lemark the uniformify which 
nature has given to the leaves. Tffeir fogii, exccjiting perhaps 
that of some mimosa' with bipinnSitcd Ibliaccems expansions, is 
generally simple, and they are niiDi e or les?Tjh-y,*stiff and smooth. 
She would seem to have accommodated them t<i the dryness of 
the soil, b^ giving them an obliejuc directum, lor tliopu»l)ose of 
prc'senting the giealest jxjsslble surface to the air, which must 
furnish their principal nutriment. New'Holland alone presents 
the singular phenomenon of entire leaves or foUaceoua petioles 
in trees whiclt arc every where else remarked for the extraor¬ 
dinary elegance of their divided foliage. Another remark, 
which is not new, it is true, is, that the Bltte Mountains, as well 
as the whole surfiwje of New Hcdland, are entirely destitucf^jf ali¬ 
mentary fruits, excepting the Soroise, a bramble allied to Ruhus 
frutkosus, and a small liorry, of which the EuropcatK, make a 
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very good ^r^rve,' and which is produced by the Leptcmieria 
Brown ; all the iruits of this country are woody 
and,'coriaceous*. For this reason^ the natives have been forced 
to inhabit the banks of the river, and to follow their course in 
wandering tribes, according as the resources of the ohase or 
hshing become exhausted. Whence arises that absence of 
art, that profound barbarism, in which the black race of this 
country is immersed, which drags on a miserable existence, ap¬ 
proaching that of the brutes. How different from the half- 
civilized state of the liappy islanders of the Oceanic race, whose 
soil, rich and fertile in nutritious fruits, is sufficient to ensure 
the existence of tribes, whidj do not require to provide for their 
daily subsistence by such fatigues. 

The encalyptuscs which cover the eminence, before arriving 
at Sidmouth Valley, present this peculiarity, that their bark is 
white, satiny, and torn into long straps, which hang from the 
branches, and make a peculiar noise. They afforded a refuge 
to a great numl>er of small green parrots with red heads, and 
of the size of a sparrow, ( PsiUmms pusilhis. Lath.), which cried 
all together at sun rise. On crossing Fish River, at a distance 
of ten miles from the farm of Rennevillc, we found in the wa¬ 
ters, which ran over granite pebbles, a considerable number of 
insects of the genus Gyrtnus, and a species of leech, the body of 
which is brown, and marked with two broad, longitudinal, yel¬ 
low bands- This animal manifested a great avidity for blood. 

Presently there opeped u^on us Bathurst Plain to the right, 
and Macquarrie Plain to the left. The former of these, in the 
middle of w'Jiich* is Situated llw^ establishment which bears the 
name of the present minister for the Colonial Department itt 
England, is of great extent, and entirely clear of wood. It is 
covered with Gnaphalium and Xeranthemum hraeteaium ., 
clouds of CrieJeets, the dy tra of which produce a peculiar clatter, 
flew off at every step.. The Coturnix australis of Temminck 
is very common here; its white and delicate but flavourless flesh 
is highly esteemed. We saw several species pf HawJcs (Auturs- 
sd; Epervi^), but did not kill any of them. We remained 

• iHU D^Urrille, etiually distinguished as an able officer and naturalist, has. 
cticLted.g^ei%$ conclusions of great inti^rest with respect to this subject. 
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ai Bathurst two dam Mr Morinet, who commanded 
received us with imianity, and* afforded us all the assist- 
'ance in his power. Bathurst Plain is watered by Maeguatrie 
River, which is the sajne as Fish River. Its height above the 
level of the sea is 1970 English feet. It contains about 6000 
acres of good arable or meadow ground, which allows a large 
stock of cattle to be reared. It is here in particular that the 
Spanish breed of sheep has been propagated, which adbrds a 
beautiful wool, but whicli has never to this day been transported 
to England M’ithout being damaged. A hundred miles from 
Bathurst, in the interior, Wellington Valley has been cleared, 
and here a post of incorrigible crnvicts has been established. 
In the south-west, far beyond Mount Molle, common limestone 
has been discovered, a mineral substance of which New South 
Wales seems destitute, and of which the English are in the 
greatest need for the building of their houses, as the shores do 
not afford enough of shells for that purpose. This article was 
ardently sought for, and it was not without the greatest satis¬ 
faction that the cave was discovered which lies to the north of 
Bathurst, at the distance of sixteen miles, of which the roof is 
lined with thick stalactites of a calcareous alabaster, furnishing 
an excellent lime. Ten miles from this establishment, at Pine- 
ridge, there is a forest entirely composed of cedars, (Ccdlihis 
epiralis of Brown), the wood of wl^ch is excellent for building. 

Macquarrie River, which is nflij;her debp nor broad, has its 
banks covered with European plants. ’Thj^^ are found here po- 
taiTiogetons, aquatic Ranunculi^ the Lythrum SaUcarm, the Sa- 
tnohnii the Verbena officinalis, the Polygnmtm. avicularc, or a 
species closely allied to it, &c. 1 found fishes in this river 

which form two new genera; the first species, named Gryytes 
Brishanii of the family of perches, and the second named Mac- 
quarria Australasia- *. They attain a large size, and are much 
esteemed as food. The Gryptes is often three feet long, and 
nearly sixty pounds weight. •An Emys (the Testudo longicoh 

“ ‘So named by MM. Cuvier and Valenciennes, in the catalogi.<(i-.flf the 
Clollections which we brought to the, Museuai. I have proposed the name 
of Gryptes Brisbann fot \hie first, in honour of the Governor of South 
Wales, who. received us with the greatest kindness. 
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Ik of' Shaw), cndroly black, with a veiyjat W 
n.*k, ia also fonod in Maaquarrio BivW'. Thi . 
not draw its head under the carajiace, bat lodges it u^n OM of 
the .ides, between that part and tbe plasterti wh«.h thus a^rd 
it protection. The pretty RahiMe iorie of Femn, a I hysa 
(P.amtralis), and a I-ymmea with a very btittle-ahell, enriched 

On the banka of tliis river I observ^ a species of Laimng 
which was extremely wild. It is called the Sjmr-magcd I ter 
by the English, and is probably the Charmlmis pretoralu oi 
Cuvier. The colonists knd.y a reptile widi a very slender body 
under the name of ThrecuUSnalc, the bite of which is followed 
by almost Instant death ; and I have been assured that horses 
wm not live beyond fifteen or twenty minutes after being bitten 
by it. I am not aware that this serpent is mentioned by any 
author, and it would be interesting to confirm it.s existence. 

We have not thought it neceshary to give any particular ac- 
count of the general asix'd of the ixiuntry. Details ol this na¬ 
ture would he out of place here; and wo prefer briefly mention¬ 
ing some of the geological objects which we had an opF'rtu- 
nity of seeing during our short stay at Sydney. We sliall, in the 
6rst place, make a few remarks on the race of the human species 
winch inhabits this tpuntry. To judge by bis external appeai^ee 
and intellect, the native of -Now South Wales would seem to have 
bc -1 degraded from l!ic true mnk of man, and to approach the 
nature of the brute,,. Whatever may be the opinions of wntcra 
with regard 16 their history, and the numerous diflerences by 
which tU have supposed them to be separated from other 
tribes of die black race, after having properly considered our 
data, and viewed them in every light, we here state the .result ol 
our reflections, without attaching any other important to u. 

Australian Negro race, which is peculiar to New South 
Wales, d.«s hot appear to us to differ in «y thing cssenUal 
' from the Oceasae Negro race *, oflwhicli the Pa^us alone ten 
another s^ewhat distinct branch. It presents the most perfect 
rinrfty of form and external characters to the inhabitants of 
New Biilain, New Ireland, and very probably to those of New 

• The tndilitic siKKlvs, Homo melimianus of M. Bory he St Vincent, Art. 

in UlC 6Wir flass, Na*.' 
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Caledonia. Their h^ir is woolly, thick, and arranged in hangiii^ 
locks ; their size is variable, but in''general moderate, their 
•average height being five feet four inches. Their cheek-bones ‘ 
are pronainent, the nose broad and flat, the mouth large,“the lips 
thick.; their extremities, although slender in the greater number 
of cases, are often regularly proj)ortioned. Separated into scat- 
tere^l tribes, without mutual communication, and wandering 
about in search of a precarious subsistence, each tribe has creat- 
'cd a language of its own, or has been influenced by its local po¬ 
sition iri?*%e dcvelopemont of its inciiistry, Avhicli is always very 
lifiiijcd. The poverty of the soil, a^id the rigour of the climate, 
must have exerted an Influence upon the race, and deteriorated 
it; and it is from ibis source that the slight differences arise, 
which seem to separate it from ’he African negro race, -witli 
which, however, an attentive examination shews it to be identic 
cal. One may conceive the influence which, in the course of time, 
a country must have, which produces no eatable firuit: the inha¬ 
bitants must have betaken themselves to hunting and fishing, 
and become nomadic; they would, therefore, have regarded as 
usek'ss the formation of permanent villages, and must,have con¬ 
fined themselves to temporary places of shelter. They would 
also have chosen the most indispensable and the most simple im¬ 
plements; they would have constructed their canoes of enca- 
lyptus bark, tied at the tv.o extremities,—or made use of logs, 
in the form of rafts, to go into the^ays and creeks. The negro 
race, besides, no where shews itself i;ernarkable for its intellect, 
and every thing announces it k> bo statiCiiiary in its idwis. It 
has characters which .*ne peculiar to itself, in whatever part its 
branches arc met with. These chai’actcrs arc, the divergence 
of language of each particular trib^; their common taste for 
raising conical eminences upon the skin, which is found to 
. vail as well in Congo, Madagascar, and New Guinea, as in all 
the parts of New Holland,—and never in tlie yellow Oceanic 
race; a peculiar and general custom of marking the face with 
red and white powders in bibad streaks, or of covq^ng the hair 
with ochre; the habit of not concealing the organs genera¬ 
tion * i that of passing a stick through the septum of tho'nbsc; 
&c. These essential characters are in opposition to tliose of the 

* In all those which have not hackany long continued communication with 
Europeans. 
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two races of the Oceanic Isles, which we designate by the names 
of the Oceanic and Mongolihn branches. We shall unfold o.ur 
ideas on this subject more particularly , in a separate essay. In' 
the mean time, it is probable that the negrdes of NeW Holland 
have extended intd the Australian Continent by New Guinea 
and the eastern islands, and that their migration has been made 
from the coast of Africa by the great Island of Madagascar, 
which had itself, at a later period, received men of other races. 
Be this as it may, the number of inhabitants of the county of' 
Cumberland is rapidly diminishing;—and these stupid savages, 
insensible to all that has been tried for their improvement, have 
only derived from the Europeans vicious habits, which hasten 
their destruction, such as an inordinate taste for spirits. Syphilis 
and smallpox have also at length committed their ravages among 
them. If the number of native Inhabitants is diminishing, that of 
the indigenous animals is also decreasing in a remarkable manner, 
and the period is not far distant when all the civilized parts will 
be destitute of kangaroos, ornithoryncliuses, &c. Already the 
emeu {Casuarius australis^ Shaw) no longer inhabits the plain 
culled by its name, and which it formerly filled. This enormous 
gallinaceous bird has fled beyond the Blue Mountainii, or beyond 
the limits of cow pasture. The great kangaroo {Kangurus la-. 
bia(7ts, Geoffr.) is only seen in a state of domestication. I 
observed several of them feeding at large in the west park of 
Hose Hill, at Paramatta, rai^ng themselves upon their hind 
feet, to observe what was going on around them, and flying off, 
when dikurbed, by long bounds, lighting, at the same time, up¬ 
on their short fore feet. This animal, the bard and coriaceous 
flesh of which is in little estimation, as it is only the hind quar¬ 
ters that are employed for making or^nary soups,.is tamed with 
extreme facility. One was shewn me at Port Jackson, which 
had been brought up by a soldier of the garrison, and which 
punctually obeyed the orders of its master. It was a great 
adept at boxing. This kangaroo shewed a great degree of cou¬ 
rage, did hesitate to attack a dog, and made use of its hind 
for striking those whom, it wished to fight, by throw¬ 
ing itself upon them with a sudden and very high bound. With 
its mast^ it betook itself to sport, and played only with, its two 
fore fi^t, without seeking to injive him. 
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Amlyse^ made in Colombo of Ceylonese Varieties trf Ironstone 
, , and LiniestoTie. By Geoiige Middleton, Esq. Apothecary 
to the Forces. (Communicated by Sir James M*G rigor.) 


1 . Reni/brm, or Kidney-shaped, Brown- Clay Ironstone .— 
Ix occurs massive and globular: Hometimes these are hollow,' 
(a hollow globular ball, weighing upwards of 21 lb. is in the 
Museum at Colombo), surface sometimes marked with impres¬ 
sed forms. Fracture conchoidal; lustre semi-metallic; ad¬ 
heres slightly to the tongue; streak pale-brown. Sp. gr. 
= 3.793, of a specimen from Mattille, and forwarded by Dr 
Knox for the museum; 4.06 of a specimen from the eastern 
part of the island. The constitisont parts, after two careful 
analyses, arc as follojvs :—Silica, 10 ; alumina, 3 ; lime, 22.5 ; 
magnesia, 8.5 ; oxide of iron, 50 ; w'ater, 4; loss, 2. = 100. 

2. Granular Foliated Limestone. —Is white and translucent. 
Sp. gr. = 2.853; constituent parts, lime, 50; carbonic acid, 
42; silica, 2 ; magnesia, 2 ; water, 2 ; loss, 2 . =; 100. It is 
tpiarried at Kandy, and employeci for building purposes. 

3. Common Compact lAmesfonc.—Ax^ colour is greyi.sh white. 

Sp. gr, = 2.578 to 2.6 ; constituent parts; lime, 52; carbonic 
acid, 42; magnesia, 1.6; water, 2.5; Eos!?, 2. = 100. This 
limestone was brought from PoaelciDr Cavern, near Jaffna, and 
was part of a collection of miudl-jils sent by Governor Sir E. 
Barnosrto the Museum at Colonjbo. 4 , 

We have much pleasure in communicating the preceding 
analyses to our readers, as they are probably among the first 
regular analyses of minerals hitherto mode in India. We feel 
confident that Dr Collier, .President of the Colombo Museum, 
to w^honi Mr Middleton’s communication was addressed, who is 
an intelligent naturalist, and active medical officer, will continue 
to encourage the taste for natural history and chemical minera¬ 
logy in the East. ^ 
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LcUcr fmn LnhiTB to tJtc Editor on Mr EtU'hk‘'s 

E.Xjpcrhm /its on Heat, and New Photometer, 

Mi' Dlau Sir, 

H. Mxc. long projected the publication 6f a complete Trp.i- 

on the Theory anil Application of Heat, I have generally 
overlooked hucli stalnneiits a-i h.ov* gone forth teniHng to limit, 
modify, or contradict th^ principles 1 had already cataldished, 
being conviiiced that thf' precise and decisive experiments >\hicti 
I shall piodnce, must dispel tviry shadow of doubt. Aly 
anxiety to advance nothing except what wa-> nscert^inod by the 
luoht scrujndous aecnrjicj, lias hitherto retarded the apjK'arance 
of that work; but 1 purjiose, witlieut lurthcr delay, to pi-rforju 
the ta^k thus imposed 

In the mean time, I may‘•lop to notice a eireinnstanct tvliich 
lias been sedulou>ly 1 urned against the doctrines which I had 
projiounded. If a reil-liot hsdl he lield behind a glass «-,n‘cu, in 
front of a metallic rcdector, a considerable imjnvision of heat is 
concentrated at the focus; from wliich it has been hastily ton- 
eluded, that the caloridc ruy<i emitted fnini the liall t^I borrow 
the usual language, tliougli it in\olve.s an assumption) pass 
fi'tely tliroiigli ihii glass. But the fact is readily explained, 
fi-om the establislied princijile, tliat tlie screen becoming much 
hi iitod, soon act*- u])<*ii the reflector by its own radiation. Mi 
Ritchie, Rector of the Aoademy at Tain, has, in a })aper printed 
in the first partdfitTie rhi1oso]>hical Transactions for the present 
year, endeavoured to op^xise this cv])iication by some other cx- 
]»eriments. Suspending the hot-ball beiiind a vTry thin disc of 
glass, he found a delicate thermometer placed before it to be 
sensibly affected, thougb he kept blowing against the di.se with 
a bellows. Now, here lies the fallacy of the expcrimint; for 
the current would certainly not make the screen colder than the 
air of the room, as Mr Rilcliie supposes, but only prevent it 
from acin^ring so high a tcmjieraturc as in a still atmosphere^ 
I hjuw^sewhere shewn, that a wind of eight miles au hour only 
doubles the dishi])ation of heat from the surface of a body. The 
continual accumulation from the ball would therefore still enable 
the disc to radiatf profusely. 
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It woiilil be unnecessary to follow the rest of tbe cxperimeiiits 
brouglitYforward by Mr Ritchie, which seem ncitlior happily, 
devised, nor capable of much accuracy. 

But a v^ry simple and unexceptionable experiment will set 
the question at rest. I had a diflerential thermometer, with pa- 
ralltd branches, constructed of rather large dimensions, one of 
the lialls blown as thin as possible, and the other extremely 
thick, pei’haps the fifteenth part of an inch in thickness. Into the 
cavity of this ball, sulphuric acid, tinged with carmine, was in¬ 
troduced, sufficient to fill both branches; and the tubes being 
uiutqd, and juoperly bent, the liquid wa;. adjusted to stand 
abt»ut the middle of the stem, under the thin ball. On placing 
the instrument iicar-a clear strong fire, the thin ball h; ing more 
quickly aifbeted, the Ikjuid sank ru[)idly in tlie stem, but again 
rose graduall}’^, and in the space of about ten minutes rcco>'ercd 
its station. There it remained, but with a slight fluctuation, 
owing to some ()Ccasional variation in the strength of the fire, 
or to the fluctuation in the .air of the room. On withdrawing 
this diflerential thermometer agaii". the liquid mounted swiftly 
into the thin bsill, but again subsided gradually to its stationary 
point. 

yince both balls, then, were placed in exactly similqtr circiun- 
stances, it follows, that they were equally afected by the affiux 
of heat, and that no portion of thj^ heat had been transmitted 
tlirough cither of them. , * • 

When this differential thermometen’ was employed as a pho¬ 
tometer, it indicated a different* effect. in the inside of 

a room, but close to a south window at noon, the liquor alway.s 
mpunted ' several degrees, a sensible portiem of the liglit of the 
siiu being absorbed by.tlje thick ball, while it passed without 
interruption through the iliin ball. 

J have only to add, that the instrument wliicli Mr Ritchie 
proposes in the same volume, as a new and peculiarly delicate 
photometer, is only one of the various modifications of the diffe¬ 
rential thermometer, which in my earlier experiiftents I tried 
for measuring small quantities of light, but \yhidt I soon laid 
aside, on finthng its performance to be quite ifi*egular and un¬ 
certain. 1 



,17^ Dr Grrahaiw’h DescripUmt of New or Hare PlmiU. 

It IS liot difficult, indwid, to contrive that an instrument 
sliall have a wide range; liut the obstruction to its motion is 
hence increased, and its power of action is yet proportionally di¬ 
minished. Accordingly, the simjdc barometer is esteemed now 
by far the most accurate; while those barometers of a complex 
construction, but witli large divisions, have deservedly fallen in¬ 
to di'jrcputc. , 

Quern Street, ) 

10/A Dec. 1827. j 
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Description of several New or Rare Plants which have Jlowerrd 
■in the Royal Botanic Garden, jEdinhurffh, during the Iasi 
three months. Communicated by Dr Graham. 

lOM December 1827. 

13 uddli‘ia raadaga«.carensi«.. 

Lamarck, Encj^clop. Metliotl. vol. i. p. Sl3.~-Tabloau Encyc. ct JMctUod. 
vol. i. p. 2P1. t. 69. tig. 3. 

B. mmlngasmrcmts f ramis sul)*telragonis, tomentosis : ibliis int<»gerrimts, 

' ovato-lanccolatis, petiolatis, supia iiu^uscuUs, vcnoso-ruj^o.'.is, snbtus 
albido.tomentosis; panicuUs tunninallbus, pedicollLs sub-tritluris. 

Djescuiption.— erect, with long, slender, ditli .ed branches; 6 ark 
pale brown. Younger Inanches, peljoles, Isack of the leaves, peduncles, 
pednela, cal.vx, and even the outside of the corolla, though thib in a 
smaller degree, covered with dense, white, soft tomeutum, which often 
buconies partially |irown. Learch decussating, petiolod, o\ ato-lanecolato 
or slightly cordate at the base, m’uminatc, soft, on the upper side dull 
sap-green, and sprinkled v.ithtfi siraringly, cspei'ially on the young leaves, 
with white tomcniunt, sligjJtly wrinkled, reticulated, middle lib and the 
veins prominent below, clianrwlled above. Pfinhie hantlsome, (7 inches 
long fiom its first ^branch to tlie apex,) terminal, erect, brai’teate, with 
two long oppOsitt'Oranches at 'tJie base, subdivided like the leading 
stalk. Pcdicch like little corymbs, generally supporting three fiower.s, 
though often onl^ one near iiie ape.s, and sometimes ibnr bolok. Lower 
Lracieie below the branches at the base of the panicle, resembling small 
leaves, the other.s subulate, one below each pedicel, and nearly as long as 
it, snwllcr ujiw’ards, similar ones at the sides of the lateral flowers. €a- 
• Ijfji small, (scdicely one-eighth of an inch long,) ovate, 4-tuothed. Ca¬ 
rotin, tube (three-eighths of an inch long), cylindrical, white, slightly 
hairy within ; Vmb l-deft, perfectly naked above, Segments nearly half 
the length of the limb, blunt, linear, spreading and yellow when first 
expanded, afterwards ieflcxed,vevolute in their edges, and deep uniform 
oiange colour, fiintly and not agreeably perfumed. 4, sessile 

in the tliroac of the corolla, linear, polfeu whitidi. Oerraen round, green¬ 
ish, and i^itli the filiform, colourless style somewhat hairy; stigma green, 
oblong, biloltular, subexserLed. 

Onr speciiiu ns of this very handsome species were several years ago sent 
ti> us, with a Idifiality by which I often profit, and which I am always 
happy to acknowledge, from the Boyal Botanic Institution of (Glasgow, 
and introduced into it, I lielieve, direct from India. The tomentum, 
by which it is so gciicrdly covered, utdiure white, and could only have 
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been deectibed as rusty, from the characters formerly given, having beeh 
taken from driiM specimens. Even these^ however, if they ha'^c been • 
carefully prepared, remain white. To the same cause I would attribute 
tl^e sparine tomentum on the upper sufthce of the leaves having been 
overiookech and the slight difference Ita the form of the limb of the co¬ 
rolla in Vahl’s descnption (Symbol. Botau. Pars lii. p. 14.), and in I^a- 
marok’s figure, from that which I have observed. 

Cafisia opaca. 

, C. upaca s calycis foliolis. obtusis, bracteolis solitariis. infra pediccUos, an- 
theris biporosls, glubris; foliis 6-C jugis, foliolis oblongo-ovatis, ciliatis, 
nitidis, glandula acuta, pedicellata, inter 1-3 paria inferiora; stipulis 
ovatis, magnis, crectis, dcciduis; racemis axillaribus, pedicellis patenti- 
bus. ' 

Dxiscuip'Ttok. —Shrubf erect. Branches scattered, and slightly flexuose, 
{^een, and somewhat pubescent when young; bark on stem and older 
branches brown. Leaves scattered, spreading or divaricated, lealets iu 
5 or 6 pairs, oblong-ovate, dark green above, pale below', slightly revo¬ 
lute and ciliated on the marghx, every where else smooth and shining. 
Petiole swollen, but having no gland, alfits base, a small pointed stipitate 
* gland between one, two, or three of the lowest pairs of leafets. UtipiUiB 
mrge, ovate, erect, and embracing the axil of the leaf^ dciduous. Ra~ 
cemes axillary, collected towards the extremities of the shoots, erect, 
half the length of the leaves; peduncle, withoiit flowers for a coasiderable 
distance above its origin, pubescent; pedicels pubescent, long, straight, 
spreading nearly at right angles to the peduncle. FImeers looking down- 
• warfls, handsome, every part except the receptacle, anthers, and germen, 
of orange-yellow colour; receptacle yellowish-green, and large. Calyx 
segments smooth, blunt, of the same colour as the corolla, conoive, two 
outer phylla smaller. Corolla ; j)etals clawed, three upper subrotund, 
notched, undulated, 3-nervcd, the lateral nerves branched from their 
base, and reticulated towards the ''.Ige of the petal, central petal the 
largest, two lower boat-shaped, blunt, without notch or undulations, veins 
indistinct. Stamens very unequal. Anthers large, dark brown,’ smooth, 
opening by two pores at the extremity. Pistil bent dow'n; germen green, 
curved upwards, compressed, mnny-sceded, having on its surface a few 
adpressed hairs. 

This is a very handsome species, the orange coloured'* flowers contrasting 
veiy prettily with the opaque deep green shining foliage. We received 
a plant from Ralth this season, it havmg been raised by Mr Ferguson’s 
gardener from South American seeds, communicated by Professor Leslie 
m 1«25. • 

Leonotis ne}>etifolia. / ^ ^ 

L. nepetifolia ; “ foliis cordatis, acutfs, inciso.crcnaft3i;*caIycibus arlstatis:, 
octo dentatis, dente supremo tnaximo, caule herhaceo.”— BoL Reg. f.2«l. 
Df:scHil"rTOir.—Annual. Stems herbaceous, erect, green, simple, init with 
the rudiments of branches in the axils of the leaves, tetragonous, angles 
very obtuse, sides deeply channelled. leaves bright green, petioled, de¬ 
cussating, spreading, cordate, slightly decurreut aftng the jxjtioles, deeply 
serrato-crenate, reticulato-vdned, soft, inodorous, covered with fine sliort 
arid soft pubescence on both sides, veins and their reticulations itrominent 
below, slightly channelled above; petioles as long as the leaves, and spread¬ 
ing at right angles to the stem. SpUte terminm. Flowers nearly sessile, 
in dense, nearly globular, distant w'horls, the upper flowers in each ex¬ 
panding first. Sraelece numerous, surrounding the base of the whorl, 
and nearly hid by it, reflected, keeled, linear, mucronate. t^Calyx curved, 
subventrioose and cucullatc, enlarging after the corolla fmls, lO-ncrved, 
bilabiate:; the upper lip 3-uerved, taperirig into one long, straight tooth; 
the lower lip abiHit half the length of the upper, 3-neirved, and divided 
into three teeth, spreading nearly at right angles to the tube; throat 
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■with two' tocih o>j cjicli side neailv as long as thb^ of the Ib^er lip, at 
, fltst spreading, hut as ^e porolla &d^a, becoming erect, and' finally, with 
the; Rides of the calyx, advancing so as to cpntract its throat; all the teeth 
tei^lnated by hard bristles, wholfi calyJt slightly pubtsscent on the outside. 

, , 'jporolln bilabiate; lower Up bhort, 3-lobed, tvithering almost immediately 
after expansion; upper lip elongated, equal in length to the tube, ncar^ 

^ straight, but slightly arched at its extremity, and-,2-toothed, the whole 
, of tlie coi'oUa exci^t the lower lip and base of the tube, which are smooth, 
tliickly covered with rod shaggy hairs, diminishing from the apex of the 
upper’lip dowirwards. Stamens 4, didynamous, rathef longer than the 
, upjier lip, and hanging.loosely ; Jilamejds arising from the Urroat of the 
corolla, subulate, neariy coloui-less, slightly pubescent; anthers crescent¬ 
shaped, i»ale yellow, attached ])y their backs to the filaments, smooth. 
Germen elongated, mid truncated; style filiform, nearly as long as the 
stamens; sliftma cleft, one of flic segments very small. 

The figuro in the Botanical llegisler is very good, and tliedcscription gene¬ 
rally correct, though both were made from a dried s]»ecimcn. There is 
a wiiJe range over which it appears that this species is found native. It 
is certainly tbe same as thq East Indian plant, as Isremarkeil in the 13o- 
tanicid llegisler. From the statenicnt in the same \rork, there iairea- 
son to belic\ e that it otows in the neighbourhood of the Congo. In the 
Herbarium of this University, there is an indigenous speoimon from 
Dotniuica, communicated, along with a valuable collection, by my friend 
St^-fiurgeon I.yons; and our plants in the Botanic Carden were raised 
from seeds, collected by Dr Gillies, in South America, and received 
thrnugli rutrick Neill, Esq, in Alay last. They h.ave been kept in the 
stove. 

Loasa pattila. 

T* yatula; capsula contorta, quinrjue loculari; calyce marccscento. 

DKsc'iiii>a'iox —Itoot branching, fibrous. Stems herbaceous, numeroufa, 
spreading wide, ascending, briuicbed, 4-sidtfd, pale, succulent, semipelTu- 
cid, streaked with deep green. Lcaees opposite, .lecussating; perioletl, 
spreading, 3-lobed, the middle lobe by much the longest, lobes doubly in¬ 
cised, each with a strong branching middle rib; petioles channelled, and 1 
stem c]asj)ing. Peduncles px illary, erect, tai)ering, round, longer than the 
. leaves. Braeteje, 2 at the top of the peduncle, small, subulate. Flowers 
nodding, C(fl]/x of .5 subulate segments, msircescent. C£»oI/A*.5.petaled ; 

{ ictals ’white, spreading at right angles to the axis of the flower, cucul- 
ate, compressed, idaw'etl, wi^ji one, somethnes tw'o teeth, on e.ach edge, at 
the,lower pint of the limb, and one at the extremity. Stamms numerous, 
inserted into the I'cceptacle^ Unclosed by the petals, till the pollen is 
ripe, when they become erect, and advance to the centi'e of the flower; 
filaments reactinj^liTilf-way u)) tiie hollow of the petals, filiform, colour¬ 
less, united into tivo bundles at the base; anthers short, bfiocular, burst¬ 
ing at the side, grccnish-yeilow; poilen w'hite. Germen inferior, ob- 
ovtttft, twristed, green, quinquilocular, seeds numerous, and attached to 
the dissepiments j style straight, cylindrical, pointed at its extremity, at 
first .shorter than the nectaries^ afterwards nearly ftvice as long; s&gma 
c very minute; nectaries ten, slender, flattened, curved, half the length of 
. the filaments, and Included in i>airs in liv« sheaths, which are erect in 
the centre of the flower around the style, opening longitpdinally on 
their inner side, yellow, with two reddish-orange hands passing a- . 
' cross them near tiieir apex, and two tcmiinal oblong spots: the first 
band consists of short broa«l streaks, arranged side by side, and longi- 
' tudinally in reference to the sheath; the second of a continuous, 
somewhA projecting edge. At the base of each sheath, and equal.. 

) to niore than half its length, there are three spreading yellow thread^!, 
and at the apex two smaller,- and coloutless; the last at first erect, 
onwards recurved. Whole plant, even to the corolla, covered 
with'inyerted stinging hairs, wHcl^ ar^, from glands, and ttonsmit 
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thi^q^ transparent fluinl secret^J by these. This flidd is aiso 

seen with microscope scattered oyer'tiie jf^lant in little receptacles 
under the ciitklo. There are besides these hairs, others, smaller, barbed 
along thejV?wdible length, but not pijpcecding from obvious glands. Si¬ 
milar heirs are-ftbeerved in greater numbers m L. nitidit, and jirobably in 
other species. They are possibly merely abortive appearances of the 
more foiinidablc pubescence. 

We received seeds of this plant, under the name of JDlumenbacMa insif/ow, 
from Ifr Fischer, of GSttiiigcn, in February 1827, without any notice of 
Us native country, which, however, without doubt is South America. The 
peculiai-ities of the germen and avlyx which I have adopted as the stw. 

^ cUie character, m'ay be considered enough to conatitnte this a genus nis- 
! ' tinct from Lbibo < but however true it xs that natural genera are'formed 
in Innumerable instances on modificatious of thesfe parts, yet 1 conceive 
that this irt an example, among niiuiy others, in Avhich a good jule, if ap¬ 
plied indiacri,minatciy, would' disunite imlividuals among whom nature 
has established the closest alUnity. In the whole habit, ajipearauce and 
stfucture, with the exccjitions above stated, this is a Loam. 

Poleinonium Ilicharclsonii. * 

P. Rkhm'tkmii; inmli piloso, ar.gulato, erecto; foliis jmmatis, multijugis, 
jiiunis ovato-rotuudatis, mucronulatis, subtus pnbeacenl ibns; (lorilms 
corymbosis, nuLantibus, corolla; sc vuenlis obtusis, crcinilatis; radice 
subfusiformc, longissima. 

DtsCBiVTiON_ Hoot perennial, very long, in the old plant 3 or 4 feet, 

yellow, about as thick as the finger, somewhat branched at the apex, 
ilcscending deep into the sand, '"and tending to bind it together, very 
much resembling liquorice. Stem erect, herbaceous, green, purplish at 
tlio basts branched. Branches axillary, chiclly from the lower part of 
the stem and the' crown of the root, ascending, as well as the stem an- 
• gular, and having a slightly prominent line along each flat side. 

i tinnato, with an odd loafet; conikuon foolstalt channelled, from the 
eafets being narrowly decurrent, and forming a border on each side; 
pinnae very numerous on the root-leaves (10 or 12 j>uirs), feiver on the. 
stcm-leaves, quite entire, a very few shewing a tendency to become 
lobed, sessile, rotundato-ovatc, mueronulate, oblique, pubescent below, 
nuked above, somewhat flesliy, middle rib channelled, veins obscure; 
root-leaves depressed, and spreading, star-like.,ou the ground, at least 
when the plant is young. Fhneers in terminal corymbs, buds nodding, 
when fully expanded fronting outx^irds, large, pedicels round. Calyx 
persisting^ ovale, as Avell as the atem, branches, juid pedicels, villous, 
and slight]}'- viscid, 5-cleffc; segments ovate, pointed, spreading a little 
W'hile the corolla is fully expanded. ‘CtiroUa slightly raarceScent, but 
soon after falling, jierfinnc hiinf but disatp’eelflnt^, salv^er-sbaped; tube 
nearly as long as the calyx, yellow and somewhat plaited in its up|jer 
half, colourless below; limb of five broad, obovate, spreading segments, 
miimtely crenated, pale jiurple marked with deeper A’-eina, tlarker at its 
base, where on the outside it is very slightly pubescent. Stamens five, 
included ; filaments connivent, slender, flattened, awl-shaped, contracted 
at the base, inserted into the apices of small, connivent, hairy valifes, 
which arise within the throat of the corolla, alternately with the seg¬ 
ments, of the limb; anthers sagittate, curi'-cd inwards, large, white; poL 
len white. Germen small, ovate; style filiftwra, equal in length to the fi¬ 
laments ; stigma in most ol' the flowers 4-clcft, vevolutc, pmiescent. 
Seeds gathered by Ur Itichardsou irt 1826, from plants growing in deep 
sandy soil on Great Hear it-ake, in 68° North Latitude, and received 
from him in tlfls country in 1820. The speciesHowcredln a cold frame 
at the Iloyal Botanic Garden, Edinburgh, in the beginning of October 
1827 . , , 

■ I have a double reason -for dedicating this species to our excellent and in- 
dethiigable countryman. It is the first which has flowered among the 
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nl^iita raised'from seeds received irom Mm last year; and while I vras 
*' in the act of writing the description, I rweived information of his ha- 
viaff.itrrived in Edinburgh from his last successful survey of the shores 
of the Arctic Sea. , 

Salptigldssis atro-pu^urea. 

, S. atro-purpurea ; Ibliis lanceolato-ellipticis, conveicis, sinuatis, superiori- 
■ bus integerriuns, linearibus; stylo edentulo. 

. Desckiption. — Stem herbaceous, procumbent for a little way at the base, 

. afterwards erect, 2 feet high, somewhat Ilexuose, branching. Brancties 
ascending. Leaves scattered, varying considerably in sbapo, the larger 
(3-4 inches long, IJ-H broad) lancemato-elliptical, often nearly ellipti¬ 
cal or ovato-elliptical, flaccid, and folded back from the middle lib, si- 
nuated, the segments generally blunt and entire, sometimes sharp and 
occasionally toothed on their sides, decurrent along the petiole, which is 
nearly equal in length to the leaf; upper leaves lanceoiato-linear and 
entire, and on the flowering branches passing into linear hrwstm. Flowers 
on loose terminal panicles. Pedicels opposite to, or alterautc withy the 
bractem, stout, slightly curveil ui)ward.s, as well as the stem and branches, 
cylindrical. Ca/y.e persisting, oblong-ovate, fi-clefX, .segments acute, 
s’-angled, angles deep green, the interv'cning spaces paler and rugose. 
Cor<dla large, inserted into the receptacle, veined, rich deep purjjle with¬ 
in, moi'C lurid on the outside, funnel-shaped; itiie cylindrical, twice the 
length of the calyx; throat much inflated, a little more on its lower side, 
and half as long again as the tube; Imb spreading, 3-clcft, segments nb- 
cordatc, the largest above, the two smallest below ; stamens four didyna- 
mous, with the slender rudiment of a fifth between the two longer, in¬ 
serted into the crificc of the tube of the corolla; JUtments slightly flat¬ 
tened, purple towards the anthers, paler below; anthers very laigc, yel¬ 
low, ovate, bi-Jobular, bifid at the base, the outer lobe alw'ays "the largest; 
pollen 5 ’ellow. Germcn conical, channelied on both sides, bilocular, green'; 
style single, terminal, slender below, transversely flattened and much ex¬ 
panded above, without lateral teeth, pale green, longer than the fila¬ 
ments, include<l; stigma truncated, cleft along its exiremity, green. The 
stem, branches, leaves, pedicels, and calyx, arc covered with a soft, glan¬ 
dular, glutinous pubescence, which appeal's more sparingly on the out* . 
sl^e of the corolla, and on the filaments. When fading, the upper part 
of the corolla is nearly deliquescent, the decay beginuing in round trans¬ 
parent spots, the lower part is somewluit marcescent. 

It is impossible to suppose tbisChe same species with the S. stramnea of 
Hooker, Ex. FI. t. 22!h; yet as Jhe leaves jirobably vary, it may not be 
easy to find good specific characters. It seems a larger and more robust 
plant, the branches, uiiA pedicels l)eing considerably stouter and more 
straight, and th& feftlmens insertedf higher in the tube. It first flowered 
in the greenhouse of Mr Neil], CanonmiJls, Edinburgh, from seeds sent 
by Dr Gillies from hills fifty miles beyond Mendoza. Both the species 
have flowered freely in the' stove of the Royal Botanic Garden, Edin* 
bumh, in September and October, the seeds having been sent irbm the. 
Cordillera by Mr Cruckshanks in 1820. Both differ from the SiilpiglossM, 

* figured by Iluiz and Pavon, Prodr. FI. Peruv. et ChiL 1.19. in tiie seg-' 
ments of the corolla being Larger, more spreading, and obcordate rather ' 
than emarginate, and in the absence of teeth on the styl(?» Our sped* 
mens of S.straminea have the tube of the corolla as long as in the S. atro~ 
purpurea, which is considerably longer than in Dr Ho«3:eris figure; and 
in this respect both agree with the figure of Ruiz and Pavon. 

Verbicna barl«ita. ^ * , 

Vv harhata t caule sufiVuticoso, erecto, tetragono, angulis barbatis; foliis 
petioiatbi, cordato-ovatis, acutis^ crenato-serratis, titrinque pubescenti- / 
bui84 spiois terminalibus, strictlis; gracilibus., , ' 
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‘ * * ♦* : 

DBBCBXPTioir.^S%m aomewhat woody bel<^»', aquare, cotatiractea al th# 
or^pns of the leases, atreaked^ rou^h, imgles prominent, and covered with * 
hard spreading hairs. Our plant is ^ranched at the bottom; but as the 
branches are herbaceous and stand right up like as many stems, without 
being farther divided, it is possible that both the woody structure,.and 
the branching, may have arisen from the leading shoot having been cut 
down. Leaves petiolcd, opposite, decussating, spreading, coraato<nvate, 
retieuiato.vein^, pubescent on both sides, rather unequally crenato> 
serrated. Spikes terminal, solitary, slender. Braetea subulate, longer 
than the little pedicel. Flowers small, solitary. Catyx green, channel^ 
led, more than twice the length of the bracteie, pubescent, hairs erect. 
Cotvlla pale pink, funnel-shaped, pubescent, hairs reflexed; tube twice 
the length of the calyx; limb erect. Anthers included $ filaments in¬ 
serted into the tube of the corolla. Germen ovate; style filiform; stigma. 
hooked, exserted jfist before the bud fully expands, but afterwards in¬ 
cluded by the elongated coroUa. 

This species hu.s no beauty, nor docs it j)oa.sess any interest except that it 
is new. We received the plant from Mr Hogg at New York last spring, 
under no name, but with the infornriation that it had been procured ftom 
Mexico. 


Celestial Phcnome^ia. from January 1. to April 1. 18S8, calcu¬ 
lated for the Meridian of Edinburgh^ Mean Time. By 
Ml* George Innes, Aberdeen. 

The times are inserted nccordiag to the Cu ll reckoning, the day beginning .it midnight. 
.“The Coiljuitctions of the Moon with the Stars are given in H%ght Ascension. 
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I observed the end of the Lunar the Sd November, at ia*»2lM4'' 

Mem Time, allowing for a small error the clock- Ouryig the eclijjse, the 
Moon’s dark limb was so well defined, that it was ditliciUt to determine ex¬ 
actly when the Earth’s shjulow left the Moon’s north Jimb, as the penumbra 
continued for several minutes .after the termination of the eclipse. _ G. J. 
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18^7, April 7.—RoBKiiT Jameson, Esq. President, in tlie 
ehair.—Mr W. A. Cadcll read a description of the Hindoo 
Sraithi|' Bellows, witii remarks on the occurrence of a similar 
bellows in Europe, as illustrative of the Indian origin of the 
Oj^sies.»—[This paper will be foynd in the preceding Volume 
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of this Journal, p. 84, et seq.'\ —Mr Robert BalJ, mining engi¬ 
neer, reaj Observations on'the Coal-held and accompanying 
Strata in the vicinity of Dalkeith in Mid.Lothian, and^exhibited 
a 'section of that coal-field.—[This interesting communication is 
printed in the present Number, p. 115. to p. 12S.]---Thc Rev. 
Dr David Scot of Corstorphine, then read an essay on the Se- 
mamitb of Solomon, Prov. xxx. 25,, commonly translated spider^ 
but which he shewed to be a species of lizard.—[This paper is 
also printed in the present Number, p. 30, et seqJ\ —At this meet¬ 
ing, Mr James Alexander Vintress exhibited a new Stereometer, 
or instrument for ascertainirg the .specific gravity of powders, in¬ 
vented bv him. 

April 21.—The Pkesihent in the Chair.—The Secretary 
read an account of intercstin^Works of Art lately discovered in 
the ruins of Selinus, by two English architects, Messr.s Harris 
and Angel; communicated by Dr Traill of Javerpool.—[This 
communication will be found in the preceding- Vtdunie of this 
Journal, p. 165, et seq.'\ —Likewise a notice by Janies Wilson, 
Esq, regarding a living specimen of the Puma, or American 
Lion, lately presented to Professor Jameson The Rev. Dr 
Scot then read a memoir on tlie “ Hys.sop” of the Sacred 
Writings.—Dr R. E. Grant exhibited several living speci¬ 
mens of the Virgularia juncea of Lamarck, from deep places 
in the Frith of Forth, and made some remarks on the struc¬ 
ture of this zoophytfc. Pro^ssor Jameson then exhibited and 
described a specimen of the Ibis sacra of Africa, brought home 
by Major Denham; the horns of a Wapiti Deer, brought 
from California by Captain Ferguson ; a Balsa, or boat or float, 
made of two bundles of straw or reeds, used in Peru for cross¬ 
ing rivers, or passing through the surf on the coast; and a Spe¬ 
cimen of the Peccari Hog, presented to the College Museum by 
Mr Shenley. 

May 19—Rev. Dr Biiunton, V. P. in the Chair— At this 
meeting the following communications were read. 1. An ac¬ 
count of experiments on the Magnetic Influences of the Heat 
produced by the solar rays, by Mark Watt, Esq.-—[Preceding 
Volume (li this Journal, p. 170. et seq.] 2, Notice of a remark¬ 
able marine animal, probably of the cetaceous tribe, observed in 
the Mozambique Channel, communi^ted by Dr Traill of Liver- 
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pool, with a drawing. 3. Notice regarding the native country 
of the Potato, Solanum tuherosum; communicated by Aylmer 
Bourke Lambert, Esq.—[Printed in the preceding Volume of 
this Joumal, p. 192.] 4. Account of the trachea of the Emu 

of New Holland, and of the laryngeal pouch of the Rcin-decr, 
by Dr Traill. 5. Description of a remarkable Aurora borealis, 
seen at Edinburgh 16th January 1827, by Mr Blackadder. 
[Printed in the preceding Number, p. 342, &c.] 

The Rev. Dr Fleming of Flisk, being present, laid before 
the meeting some remarks .on 4h<2 genus Scissurella, with a de¬ 
scription of a recent British species found by him in Shetland.— 
A living specimen of the Levviir t^digradus, or TaiUess Mor- 
cauco^ brought from China by Mr Baird, was exhibited; and 
some notes by tluit gentleman regarding its peculiarities, were 
read.—[See this Journal for April-.) une 1827, p. 195.] A 
living specimen of the Vivert'a Mvngos, or Mongouste, from 
Madras, was also exhibited ; and some remarks, by Mr Alex¬ 
ander junior, on the habits of the animal since it came in¬ 
to his possession, were read. Lastly, Specimens of native alum 
from Chili, and of limestone, containing shells, from the Inca’s 
Bridge, at a very great elevation, sent home by Dr Gillies of 
Mendoza, were laid before the meeting. 

Nov, 24.—The Society met for the election <jf Office-bearers 
ftjr the year 1828, when Jie following geiltlemen were unani¬ 
mously chosen. 

PRE-SluAfT. 

{vOBERl* JA»yi:SON, i-’.sq. 

Vice-Phesidents. 

Uuvid' Falconer, Esq. Dr Hubert Knox. 

Major-General Stratoiu G. A. W. Aniott, Eaq. 

Secretary, Pat. Neill, Esq. Librarian, .lames Wilson, Esq. 

Treasurer, A. G. Ellis, Esq. Painter, P. Syme, Esq. * 


CoaNCit. 


John Stark, Esq. 

Dr Andrew Coventry. 
Dr H. E. Grant- 
Dr John Boggle. 


Ileni-y Witham, Esej. 

Dr John Aitkcn. 

Dr Walter Adam. 

E. W. A. Drummhnd Hay, Esq. 


Major-General StbAIon, V. P., in the chair.—The Rev. Dr 
Scot of Corstorphine read a communication, shewing, that the 
Nitre of the Sacred Scriptures is the same substance as the Na- 
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tron of the ancient Egyptians, or the Native So^a of modern 
chemistryf-—Professor Jameson then read an account of a new 
magnetical instrument called the Solar Compass, invented by 
Mark Watt, Esq., and exhibited the instrument itself •^^[This 
interesting paper is printed in the present Number of this Jour¬ 
nal, p. lb, et s'cq.f and a figure of the Solar Compass is given in 
Plate I.J 


SCIENTIFIC INiPEELIGENCE. 

jME|E0R01.0GY. 

1. Great Fall Rahi at Bombay .a letter from Mr 
Scott of Bombay, he says, tliat, during the first twelve days 
of the rainy season, 32 inches of rain fell, and that then all the 
roads became like rivers. In England, the average fall for the 
whole year is 32 inchcp,—the cpiantity which fell at Bombay in 
the course of twehe days. 

UrnROGUAPHY. 

2. Colour of the Red Sea .—The colour of the lied Sea has 
given rise to various investigatitms. Dr Elircnberg, who accom¬ 
panied Dr Ilemprich, ascertained that it was caused by a spe¬ 
cies of Oscillatoria, V)ne of those small plants which are inteyniie- 
diatc between animals and pXmts. 

3. Melted Snow employed Drmk .—A fact related by Cap¬ 
tain Parry, proves that melted siiow is not so unwholesome a 
drink as it has hitherto been supposed. He and his^ crew made 
use of it for three years without being afiected with the glandu¬ 
lar swellings to whicli, according to the common opinion, they 
should have been exposed by employing this beverage. 

4. Notice regarding tlw Falls of Reivah^ arid a, remarhahle 
Conical Hill at Myliur .—:I left Benares with my regiment on 
the 5th of October, and arrived at Jubbulpoor on the 9th of 
November 1826. Our route lay-through Mizapoor, Rewah, 
and Myhur. When at Kewah, I left |.he corps for two days, 
and, in company with some of our officers and their ladies, went 
to visit the stupendous falls of the Lounse, or Loonse, generally 
called the falls of Rewah, They arc three in number, and the 
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Wgest of them is allowed to be the ^grandest yet discd^ered*, 
Niagara not excepted. You may hear the noise of the fall at 
the distance of many miles; but the sight which is presented to 
you on your nearer approach is grander than 1 can possibly find 
words to express. The water dashes over a perpendicular rock 
17S feet high, in one unbroken stream ; and the vapour which 
rises from the bottom appears like an immense cloud of white 
smoke, and will wet one to the skin 600 yards off. The second 
fall is not quite so grand in respect to hi-ight, but I think more 
beautiful in appearance. In the very middle of it stands a rock, 
in the shape of a tall pillar, and so slight that you would expect 
to see it Avashed over by the stream Avhich coiitinually dashes 
around it. The top of it may be about seven or eight feet in 
diameter; and on that pinnacle Us .;s an old Fakecr, who has not 
been off it for the last thirty years. He is supplied with food 
by some of the neighbouring villagers, who regard him as con¬ 
stantly employed in contemplation of tlie deity. At Myhur we 
halted a day, which I spent in visiting the town, and some adja- 
cent ruins, which are Avell worthy of note. About a quarter of 
a mile to the soutli-west of the town, there is a very curious hill, 
in the shape of a cone, very steep on all sides, and on the top of 
it is erected a small Hindoo temple, to Avhich you ascend by 
a stair built in a straight line up one side of the hill, which 
is nearly perpendicular, it consists of 623 steps, each about 
14 inches high. On going up I nad to rest very frequently ; 
and, on looking down, I sometimes felt myself so giddy, that 
had I not been supported by ibtJ bushes at ejjipl^ side, I dare say 
I should have rolled down to the Ijottom. This place was built 
long ago by one of the Myliuris Hajalis, and lias always been 
looked upon by the Hindoos as a most holy spot. From thence 
to Jubbulpoor the country is almost all jungle, and the roads 
very bad; and wc were all highly pleased when wc arrived at 
the end of our journey.— LcUerfrom, an Officer of the 5tk 
trcL Regiment of Native Irfantry^ to his Father» 

NATURAL THILOSOPHY. 

6. Distcmces at which Sounds are Amrd.—I recollect of be¬ 
ing, many years ago, at the west end of Dunfermline, and hear<>' 
iijg part of a smnon then delivjBiring at a tent at Cairneyhill. I 
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^id «dl miss a word, altKough the distance must be something f 
about two miles. It was the late Dr Black of Dunfermline who' 
preached, and who pcrhaps.has seldom been surpassed for distinct^ 
speaking and a clear voice. The sound was such as I should - 
have expected, in favourable circumstances, at a quarter of a 
mile. The wind, which was steady, but moderate, came in the 
direction of the sound. There are some miraculous stories of 
sermons being heard at many miles distance; but I did not view 
it in that light. I was riding westward, and at length saw the 
Doctor finishing his sermon, otherwise I should have doubted 
whether lie had been at such a distance. Whether the sound 
had run along the road, as in a tube, I cannot say. I recollect 
little of what sort of road it is; part, I think, has pretty good 
dikes, which might guide and confine the sound, aided by the 
wind. Some gaping ploughmen may surely be beard calling to 
their horses more than two miles; and, were fishwives in the 
open country, their eloquence tvould probably extend still far¬ 
ther. Unfortunately, most people, when they call loud, are not 
intelligible. In Scripture, there seem to be instances of persons 
being heard far speaking from mountain tops, but perhaps they 
used a trumpet.—H. M. 

6. Capillary Action .—From u series of interesting experi¬ 
ments performed by Maguus, and recorded in Poggendorfs 
Journal, St. 5.1827, it follows, that the rising of fluids through 
a bladder, as detailed in some well known experiments, is an ef¬ 
fect of capillary action, and tWit it can be explained, if we ad- * 
init that different. |[uids force tbyir way through capillary open¬ 
ings more or less easily, according to their degree of tenuity. 

7. Farther Ohscrxmtvms made on the Solar Compass. —1. 
That the effect produced by the hairs or piles of velvet is much 
gneater when the velvet is placed over the points of the needle, 
than when it is made to surround tlie circle of cork into vi^hich 


the needles are fixed. 2. That it ^ems a farther improvement 
to place south and north poles alternately outwards. 3. I have 
twice observod it move about 10“‘to the influence of the full 


inooii, when the atmosphere was very dear. 4. That its senri- 
hility seems greatly diiuihishcd by cold, and that when the thW- 
mometer stood at 30° in the shade, it did iiot move to the influ-/ 
ence of the sun at this season, above three hours, from 11 Ai U. ^ 
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to.2 p. M. 5. That, at this season of the year (November), a* 
circle of cork, with SO or 30 needles fixed inside of the cirde, - 
having all their points nearly meeting at the centre, and sus* 
pended by any very tenuous filament, is more sensitive than 
that form of the instrument which traverses on a pivot.—M. W. 

CllEMISTBY. 

8. Metal cf Alumina. —M. Oersted is stated to have, ob¬ 
tained the metal of alumina, by employing the chloride of that 
earthi Pure alumina is heated to redness, and then intimately 
mixed with powdered charcoal; the fixture is intnxluced into a 
porcelain tube; and, after heating to redness, dry chlorine gas is 
passed over it. The charcoal reduces the alumina, the metal 
combines with the chlorine, and oxide of carbon is also formed. 
The chloride of aluminum is soft, crystalline, and evaporates at 
a little above the temperature of boiling water; it readily at¬ 
tracts moisture from the air, and becomes hot when water is 
added to it. By mixing with an amalgam of potassium, con¬ 
taining much of the latter, and immediately heating the mixture, t 
chloride of potassium is formed, and the metal of the alumina 
combines with the mercury. The amalgam quickly oxidises by 
ex|X)sure to the air. Being subjected to distillation, out of the 
contact of air, the mercury is volatilized, and a metallic button 
is left, which has the colour and splendour of tin. M. Oersted 
has ascertained many properties belonging to the new metal, and 
its amalgam, which he promises to^ublish speedily.—-jPAiZ. Mag. 
Nov. 1827. 

MINERALOGY. 

% 

- 9* Largest lenawn masses <tf Native Before Hum¬ 

boldt’s return from America, small grains only of platina were 
known to naturalists. On his arrival in Prussia, he deposited in 
the Berlin Museum a native specimen of Peruvian platina, 
wrighing 1083 grains. For twenty years, tliis remained the 
largest spedmen in Europe. .Since 1822, the Museum of Ma¬ 
drid has been enriched with another American mass of platina, 
weighing 11,641 grains. A few months ago, a still more re¬ 
markable mass was discovered in the Urals, weighing 10^^ 
Itiissian pounds. It is deposited in the Museum of St Peters- 
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‘burg. The relative weights of the platina of Berlin, Madricl 
and Petersburg are as 1, 11, 75. 

10. On the Oiftiuimte^ a New Mineral Species ; by Aug. Breit- 
haupt.—This substance 1ms only as yet been found in the crys- 
tallir.ed state, and in the form of a right rhoniboidal piism, slight¬ 
ly modified on the acute lateral edges, and deeply truncated on 
the angles of the bases. M. Breithaiipt derives this form from 
a rhomboidal octahedron, in which the three axes are to each 
other as the numbers 1000, 52059, and 1854. The adjacent 
faces on the same pyramid form between them angles of 1128*^ 
14', and 133'’ 42'. Their inclination upon the base is 71° 56'. 
The angles of the rhomlwidal prism are 96” and 48”. There is a 
scarcely perceptible cleavage parallel to the small diagonal of thq. 
base. The lustre of the ostranite is vitreous; its colour is clove- 
brown. Its hardness is intermediate between that of orthoklase 
and quartz. It is very bnttle; its specific gravity varies between' 
4.32 and 4.40. 'I'hc cT\'st£ils of this substance, which served as 
a biisis to tile preceding dclormination, were about an inch long; 
they formed p.art of the collection of the Cliev. Heyer, of llres- 
den. Thev came from Norway, whence they were brought by 
M. Nepperscinnidt, of Hamburg. Nothing is known precisely 
with regard to their geognostical relations. Some trials of this 
substance have been made with the blowpipe. Treated alone, 
it does not melt, but its colour becomes paler. l¥ith borax it 
melt,, but with difficulty, into a transparent glass ; it is insoluble 
in nitric acid. Fi'om these ^tftiaracters^ and the place which it 
occupies in the S 3 '^ifcein, M. Breithaupt presumes that this sub¬ 
stance is a new metallic oxide. He gives it the name of ostranite^ 
derived from that of the goddess Ostra, in order that, should a 
new metallic base be discovered in this oxide, the name of Ostrem 
nftiy be given it, as has been done with regard to titanium and 
litanite, tantalum and tantalite, &c. 

11. On the llose-coUntred Pctrosilcx of Sahlberg; by M. Ber- 
thier.—M. Berthier proposes to submit to a chemical examina¬ 
tion the petrosilex of Sahlberg, iif Sweden. This, mineralogist 
observes, that the petrosilexes are erroneously considered as va¬ 
rieties of compact felspar. It 'is one of those vague denomilna- 
tion.s with which scien<.e is still disfigured, and which only serve 
to lead into error, or to deceive u.s with regard to what we are ig- 
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iioi'ant of. The petrosilex of Sahlbergj not only does riot be-* 
long to compact felspar, but constitutes a new species, composed 
of silica, alumina, soda, and magncsia.<~-i9«d^/^il. U^dv, Aoui 
182T, 


CiKOLOGY. 

12. From what Countries have the Islands in the West In¬ 
dies derived their Plants ? —M. Moreau de Jonnes, who sup¬ 
poses that the deposits, whether calcareous or volcanic, of the 
Antilles, have been left dry by the sea at a later period than 
the ^eat continents, had, in support of thi« opinion, to inquire 
into the origin of their vegetable population, and to endeavour 
to find out by what agents, from Avljat countries, each of 
their plants, was transported to tiicm. For this purjKjse he 
prepared, during his residence at Martinique, mixtures of earth 
adapted for vegetation, and in which, he was Avell assured, there 
existed no germs of plants. He c\'jx)sc{l them with the requi- 
si^ precautions, and separately, to tlie action of tempestuous 
rains, to that of different winds, of birds of passage, and of va¬ 
rious currents, and counted, as far as was jx)s&ible, the number 
of species which each of these causes produced. He also en¬ 
deavoured to estimate how far man himself may contribute to 
this end, by transporting seeds or germs of plants in the water 
brought from other c(juntrie» in sl^ps for the use of their crews, 
among the matters used for packing foreign gootls, among wood 
and fodder, as well as in ballast, awd among the hair of animals. 
The most powerful and constant*of the natui^ agents appears 
to him to be the great equatorial current of the Atlantic. He 
found that, in the space of two months, it brought seeds of 150 
different species ; but all seeds are not capable of being ctjually 
transported by all the agents, and to be able to arrive at a given 
distance in a condition to repriHluce their species, they require 
to possess certain conditions of lightness, mobility, resistance to 
destruction, difficulty or facility of germination, and others of a 
like nature. Thus, among tlrc 150 species of sceds,brought by 
the current, there were only tw'enty-six that germinated. With 
regard to the action of man, de Jonnes thinks- it much su¬ 
perior to that of natural agents, and imagines that, in a few 
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•centuries, it is capable of entirely changing the relations esta¬ 
blished by them in'a country immediately after its origin.— 
de TAcad. JSoy. des Sc. t. vi. p. cxiii. 

18. Fofssil Sheletom of Guaddhupe .—Cuvier finds that the 
calcareous mass in which these human skeletons is imbedded, 
contains land-shells and sea-shells of the same species ias those 
met with in the neighbouring sea and adjacent land; that, there¬ 
fore, the mass is modern, and the product of some encrusting 
.springs w'hich run towards the place where the skeletons are 
met with. 

14. OrgUnic Remains of the Allutrimn and Diluvium of 
Sussex .—In the alluvial abd dilu\ial deposits of Sussex, the 
remains of animals hitherto disoii^red are very few, compai'ed 
with those found in other countHes of England. Mr Mantel! 
mentions but two kinds as having been noticed (Geology of 
Sussex, p. 284,), viz. the elephant and horse. A short time 
.since some lalx)urers, who were employed in deepening the bed 
of the river Ouse, which flows through a chalk valley by Lewes, 
and empties itself into the sea at Newhaven, discovered, in a 
bed of sand beneath the blue alluvial clay that forms the 
marshy tract called Lewes Levels, the entire skeleton of a deer 
of a very large .size. The horns were cjuite perfwf, and mea¬ 
sure 3 feet in height, and 3 fe<et 2 inches at their greatest width. 
The antlers had seven points, and resembled in their forai those 
figured by Cuvier of tlie Canadian deer. The greater part of 
the skeleton was destroycfl the carelessness of the workmen, 
and a few bones only preserved. Of these, the tibia measures 
14| inches in length, and the ulna 15 inche.s to the end of the 
olecranon. The ramus of the lower jaw (imperfect) 11 inches. 
These remains are in Mr Mantell’s collection at Castle Blace, 
I^ewes. Still more recently, bones of the deer have been found 
in the diluvial gravel that forms the low line of cliffs to. the 
west of Brighton, at Copperas Gap near South wick. These, 
like all the other bones that have been discovered in this bed, 
were broken, and promiscuously intermingled with the soil. 
Two teeth of a species of deer, and portions of several humeri, 
were identified. Part of the tusk of an elephant was also found 
with them, and pebbles of granite, in a state of decomposition. 
Teeth of th^^ Asiatic olcph^t haye Tbeen met with in the loam- 
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pits at Hove. The Reverend H. Hoper of Pontslade has these* 
interesting remains in his possession.— Phil, Mag. Nov. 1827. 

15. JI(msteen\9 projected Journey to Siberia,—X>wc distin. 
guished correspondent Professor Hansteen of Christiania writes 
to us as follows: “ I am still living in hopes that I shall be 
able to set out on my journey through Siberia to Ochotz in Fe¬ 
bruary or March 1828. Being myself not sufficiently expe¬ 
rienced in natural history, I shall be accompanied by a young 
mineralogist, Keilhau, of this place (Christiania); and Profes¬ 
sor Erman of Berlin has offered me the company of his son Dr 
Emian, and assures me that Barop von K umboldt and Baron 
von Buch are ready to furnish him with the necessary instruc¬ 
tions in geological and geognostical science.” 

16. Partcli'.f Journey through Transylvania. —V&xXjch of 
Vienna, an active and acute geologist, w^as sent by the Austrian 
government, in 1826, into Transylvania. He remained in that 
very interesting, but mm;h neglected, pirt of Europe from 
April 1826 to February 1827. In defiance of all the difficul¬ 
ties opposed to him in his progres. through a country without 
roads, crovered with extensive forests, and affording only the 
most miserable accommodation to the traveller, he made a full 
survey of its mines and saline districts, and of the rock forma¬ 
tions over great tracts. Bone gave him the use of the geological 
maps he constructed during his perj^ous expedition through that 
country. He is inclined to refer the s<dij[*erons sandstone of the 

’ middle districts to the tertiary cl^^s of rocks. Bouc asks, in a 
communication to us. Is there n*ot, in TransyJwania, a saliferous 
deposite in the Cai’pathian sandstone, of the same age with the 
secondary salt formation, or of soine of the gypsums of the Alps, 
and also a more recent deposite connectixl with that tertiary rao- 
lasse which is of the same age with the sjdt in the blue marl‘of 
the Appenines and of Sicily ? Boue is of opinion that nearly 
the whole of the molasse takes the place of the blue tertiary marl, 

, which is higher or newer in the series than the Paris coarse ma¬ 
rine limestone: still the position of the lower Nagelffuhe along 
the Alps is dubious. 

, 17. Fossil Memains of Quadruped.^ in the Tertiary Rocks of 

Vienna.—'Dating the course of last summer, there was found 
in the tertiary sand (above th§ blue marl with shells), near to 



190 Scientijfic tnteUtgcnce.--‘€rco^gy, 

9 

*the Botanic Garden at Vienna, fragments of iMk.Mmtodmi 
g^istideksy and also of the Jbithracothcrium. M. Fitzinger has 
described and figured them in a pamphlet lately pnblished. An 
under jaw of the (mthrmoiherium 1ms been found in the lignite 
or brown awd of Sehauerleithen, near Nciistatlt, in the vicinity 
of Vienna, which lignite lies in the blue marl. It is dsq worthy 
of remark, that such bones arc also found in the coarse shslly 
tertiary limestone, under the blue marl; so that, judging from the 
bones alone, we would be disposed to consider both as belong¬ 
ing to the same formation,—an opinion which cannot be entei- 
tained. 

18. Von Bitch')i Ohftervatwnfi and Speculations in regard to 
the Alps .—Von Buch, during last suimncr, visited the Bavarian 
Alps and the Suabian Alps or Jura, and seems dis{H)sed to con¬ 
sider the alpine limestone ridge as recent, probably partly .Tii- 
rassic and partly chalk. The same distinguished geologist read 
to the Academy of Munich a paper on the Ilippurites found at 
Heichcnhall ; and, in Poggendurfr?. Annals for 1827, ho has an 
interesting memoir on the boulders of granite, &c. spread over 
the Jura and neighbouring countries, in wliitii he maintains 
they have reached their present situations at the time of the 
rising from below of the primitive mountiuns, which he consi¬ 
ders neAver than the tertiary. It is worthy of notice, tlmt De 
Luc of Geneva published at^the same time (May last) a simi¬ 
lar memoir iu tlie Memoirs of the Soc. do Phys. de Geneva, 
vol. ii. 1827, in which he statd^, as Ins opinion, that the Alps 
were formed aftertertiary rocks, and that the boulders were 
dispersed by that great j ising from below of the land. 

19. Boufs Memoir on European Forniations, a/nd their 
probable'Origin .—One ofHhe most interesting memoirs lately 
pid)lished, is that whose title we have just given. It appeared 
in the Journal of Leonhard for July 1827.. Unfortunately 
the jiromised map has not })ecn published. 

20. Dr Bouc on Secontkvry Bocks.-’-Dv Boue, during a vi¬ 
sit to Solothurn, saw, along with Frofessior Iluggy, the shell 
limestone (rauschel kalkstcin) forming protuberances under the 
Jura linaestenej imd the ranch wackc, or porous magnesian lime¬ 
stone, with cuneiform mjusses of gypsum. . Above those he 
fovmd the following arrangement r^liasuond its marl; the sand 
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of the inferior oolite; then great mfisscs of oolite and compact * 
limestone; a thick bed of contorted,^unstratified, rather crystal¬ 
line, limestone, without shells; and above this, near to Solotlmrn, 
an upper Jurassic deposite, with ammonites, encrinites, croco¬ 
diles, and tortoises. Dr Bou^ is of opinion tbiit the Swiss Ju¬ 
ra does not contain any Jurassic deposites newer than the coral 
rag; OiOd further, that the equivalent for the coral rag is near¬ 
ly wanting in the German Jura. 

noTA^ry. 

■t 

^1. Siffns of Increase., Maturity., and Jjccay m Trees; by 
M. Baiidrillac.—The qualities of wotxi depend mnc:h on the 
state of the tree when tad down. It appears from the experi¬ 
ments of M. Hartig upon w(Kjd applied as fuel, that trees wdiich 
have attained maturity without passing into decay, are the l>est 
for the production of heat. Thus the value of an elm of 100 
years is to that of one of 00 years, as 12 is to 9 ; that of an ash of 
100 years to one of 00 years, as 15 to 11. When the trees begin 
to decay, their value rapidly diniiiii. ues: thus, if an oak of 200 
years yields wood >/orth 15 francs per corde, a tree of the same 
kind passing to decay yields wood only worlli 12 francs. When 
the wood is used for other purpo.ses, the advantages conferred 
by a mature and healthy state arc still more considerable. The 
common elm, growing in a forest, and in good earth, acquires 
its full increase in 150 years; but it will jive many ages, even 
500 or 600 years'. Large forest flms are cut down with ad¬ 
vantage wiien of an ago between 400 aiul 130 ,years. and then 
furnish a large quantity of building wood. Tlie duration of the 
life of tile elm depends much ujkjii the .soil; in a dry soil it be¬ 
comes aged, as it were, in forty, fifty, or sixty years. Elms which 
have l)ecn lopped live for a .shorter period than the others.* 
Those which grow by the roadside, or in their plantations, may 
be cut when seventy or eighty years of age. In general, the 
increase of hai’d w^oods, as the oak and elm, is small at first; it 
successively augments until the twentieth or twenty^fth year, 
is then uniform until the age of sixty to eighty years, after 
which it sensibly diminishes. For these and other reasons, it 
is important that trees should be cut dowm when they are at 
their mature state, and not simply when they undergo no fur- 



192 Scientific Intelligence,-^Aotmy, 

tber increase. When the ^iod hiis arrived after which the 
ii^cre^ of the tree wolild^be*less aind less, from y^r’to year, 
then the tree should be felled, for no ^vantage accrues from 
its remaining longer in the ground. The indications of the 
. mature state of a tree are by no means evident as those of 
decay, but still certain signs of these states, as well as of the 
vigorous condition of the tree, may also be observed, f 

I. Signs announcing the Vigour a The branches, 

especially towards the top, are vigorous j the annual shoots 
strong mid long; the leaves green, vigorous, and thick, princi¬ 
pally at the summit, and falling late in autumn; the bark is 
clear, fine, united, and nearly of the same colour from the foot 
to the large branches. If at the bottom of the veins or divi¬ 
sions of the thick bark there appear smaller divisions which 
follow from below upwards, in the direction of the fibres, and 
live bark be observed at the bottom of these divisions, it is an 
indication that the tree is very vigorous, and rapidly increasing 
in size. If some of the lower branches, stifled by others, are 
yellow, languishing, and even dead, this is an accidental effect, 
and is no proof of the languor of the tree. Finally, It is a sign 
of vigour when bi'anches are seen at the summit of the tree rising 
above, and being mycb longer than the others; but it is to be 
observed, that all trees with round heads do not throw but 
branches with equal force. 

II. Signs which indicate that the Tree is mature,— 

ly the head of the tree is roiurded; the shoots diminish in length, 
each year, and.Jthe furtliest I shoots add to the length of the 
branches only by the length of the bud; the leaves are put 
forth only in spring, and become yellow in autumn before 
those of vigorous trees, and at this time the lower leaves are 
greener than the upper. The branches incline towards.the ho¬ 
rizon, and form angles .sometimes of sixty seventy degi'Ces. 
These apparent signs, and the thinness of the, layer deporited 
by the sap, indicate that the tree makes but small additions to 
itself, and * now it should be cut down. The nature of the 
earth should be examined, as well as the kind of tree, ,to enable 
a judgment whether the toee should be left to increase still fur¬ 
ther, oi-wither it wrill be more proper to fell it. An exact 
age ernmot be assigned for eaii^ spemes; but it has been ob~ 



ameS, &'l Jift'i^, dtuated.ia an iwulbted }totation, may he 
fUled vrim advantage M^hen botweeft*seventy ansi eiglity yoars of 
age. 

m. S^jTM in a' When a tree becomeb 

crcnimM, € €t wiien the upper branches it infallibly indi-^ 
cates, eepeqally for isolated trees, that the central w<KNi is iin-> 
dersoing alteration, and the tree passing to decay. When the 
bark separates iVoin the wood, or when it is divided by separa- 
tions which pass across it, the tree is in a considerable slate of 
degradation. When the bark is loaded with moss, lichen, or 
fungi, or is marked with black or red spots, these signs of alto- 
ration in the bark justify suspic ions of alterations in the wood 
within. When sap is seen to flow from clefts in tlie bai k, it is 
a sign that the trees will soon die. As to wounds or gutterings, 
these defects may arise from local pauses, and are not necessa¬ 
rily thiff re.sult of old age^-^Bibltoift. Phys Eromm. 1836, 
p. 10. 

30. Botavicail Ejcfursion m Sutherlamhhb c .—In an excur¬ 
sion whkli Dr Graham took witli |»art of his pupils into the 
North of Scotland, in August last, the following stations for rare 
Scotch plants were ascertained. 


Akm»a 4itcii north end of CroinaA) Frith. Radinla mlkigram^ 

abundant on load sides ne'ti Tain Seittno ttoidm, abundant along with S. 

on road sides near Lairg, Loch Shm. SenetAO Jacobtsa, vat. with¬ 
out ray, abundant on saud-hiUs behind ihcfinatibo of Farr, as weJ as in the 
Citation at Stiathy whole it was observed bv Di /4r.iliatn two years ago. 

very abundant on sii^ oi Loth Shui, and many othec 
places m the west of Sulherlandshne. At is also extremely common in the 
fjjle of Skye. Cares paiic\fiwa^ bogs, side of Loch Sh)u;<d!^n More, Assj nt; 
and m several oUiei Statiuns in Sntheilandslnre. 1 huhtlana vitemedui, 
bc^ on lien More, Assynt; savill l<a h two miles east ol Fan chinch. Apar~ 
^ ^rnnot Bon Mure, Aasjnl; .is well as on honniv.in. a mountam at the 
top of Loch tnehard, in the same station m whuh Bi Giaham observed it 
tiw years There m not a doubt that this is the plant known as .1. aim 
fina on the Co&tinOni, as has been proved by conipamig it with authe&tk 
cated specitnens from several stations on the Alps and l^^ieneos; but whe¬ 
ther it be really speiducally distinct iiora A. auiumTUdvt, is a cUlTeient quea. 
tion. There seem to be intcimediate varieties, and it is more than pro. 
bable that this genus, and X4eo*uodou in naiticuUi, aie subdivided by the 
Continents! botanists beyond wliat is jubtinablc. In neither of the stationi 
mentioned is t)m plent abundant. and TJteratmm, Ba 

More, As3>ni I, neither of these plants were obsened any wh^C else « 
$u^erlamlshhr#>i. Urtawyo hog north side of Ben Jo^ore, Assynt 

^ lem (.puunbn vtban i>. which is more abundant nrthe north am 

west of l^tlaha than X). «. Co tnhufa alwnmi^ Ben More, A^y 

hn^efeveml othdr thountalns in jH^utheidandshire. idwn edpl^m, Ben Mont 
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«lts ^ 

a$4»if^j$ui^erlau4^hj^ ^^^fiCiopQ ojf |he low ^ 

r«mfftie«m tiruai:^ ^ lA mvl^eriand* 

jmnw JBpipaclit /Ai»/o^ dn Umetti&^O' TodctK tjA otld at Kodtdale, 

JftPbh or JDmhics^ on »(id.h aea. In ihi^ Jfttt it^ very abupilAut;, 
^^SoUg^ no elation Ha ht north in ScoUand ie At tide pl^(‘0 ^rtfos 

^ tksAtf/^OfUc^ TJtaiteln/m atiAnum^ Piinmld andj%hu4rrf»and^ |^r<hving 
in tontact, fitmagioup whlrh can be seen no where Clft»jf4n Pjpv:/ 

Arta, luno^ttone roche, Aits^nt; tUlomoe. Pfudma var* Cf^oiata, 
lidnnd ot* Houdliiy oiSt' Soourlc, irest coast of Sivtht^Wnlshire. 
in abtutidsftce an several of the monnt^s in Sufhbrknd, 
fcctly <try snttlons^ and geucraliy amchg broken ^uarMf> Cbl jSehb [ope 
al^e, in micaceoUtt *foil, aiid thero^ only hairy; ev'eiy whei^5> elae quite 
sipoath, and on iJon Hope every speciincn observed svas hairy* Mhoehant 
imtiieai^, itools betwetn the head ot Hoch Inchaid and Arele» abundant. 
S^tt v^tm, in ptofunon at h'ar-out-Head» and on a knotC b^ind the 
manse at Farr; in both wtuations grinding in dry peat-turf, mixed with 
sharp white sand. Primultt i<h/ica, promise in many places along the north 
coast. Pynthnm mnntmmn, abundAUt on bca-clitts at Far>aut4lea(U and 
tiiehind the manse of Fair. PoienHlla aijacs/m, lien lto|ic* A^tre^aim wa^ 
/eniir, abundant on «an(l-hilts behind the manse of li'arr. JJieraemth um- 
beUuAm. rocky knoll behind the manse of X'atr. A’^imum imriminif sca> 
ctifFa behind the church of Farr* Jnnms. antimiM, clitfs tidhind the dmveh 
of Farr, and in s^weial places in the neighbourhood of lime Wrath and 
Oldshotc. Sagim minlwia, ruined castle on the cldt behind the manse ol 
Farr. 

Ct is not long since the Sct)e(,to fenvi/oktis was ascertained to be a (Scotch plan|h 
growing at IFoodhali, near Ainiiic; Dr (i-iaham has lately received s^ieci* 
metts ^in Mr Faud, ivho has found it abundantly in the parishes oi 
JLady Kirk and Sw’inlon, imticularly on the fhm of LilUe Swinton G, 
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S23. On the i&ndcncy qf Matter to heconw Or]gvlw|i®prf.--»'W« 
noticed, on former occasiong, M* Boi^ de St Viuc^t’s obser¬ 
vations on those ambiguwio beinga, which, during a part,of 
ih^r life, are cuUectod into lilaments, 'whose colour and gene¬ 
ral aspect arc those of vegetables, and whidb, at cerudn po- 
iriods, separate* And assume the voluntary motion of animals. 
M. Gaillon, an enlightened observer, the author of an into* 
resting memoir on the cause of the green coloiw in oy^thfs, 
has di^csoyered that it is produced by th^ comoi^ii. 

He lias the greenish corpuscule8,.w)]ic)i form Ijia axis, 
come dclacheti, advance with more or less ttipithyy, 'dbangc place, 
and, in short, act in all respects Bli^O^^iidhyhdes and eyejidia. 
Taking entire laments, he fpn^d .diese beihgs to sepa* 
^ rate, befor^ die time { and, mllda jcase alsoj th^.tnmiifested the 
‘ sai^e^voiwfary movements. '|^b4|'jpropow{dty to associate is se 
gesa^ wheneyer the yo<iw!^fa».<l^ eo> they theni- 
selvhs, bno'alter another, in a ntto ; and, vh&a in this po. 
laUoD, M. G^on thought ol!|cirved tlW let osthda 



into a 

tiiem *. M. Bnaflty de |@t Vincent has co|W 
tii^ii44 to oc6ij({»y himself with these mierosoi^c traiteibrmatioitSi 
having l^»j^Qetrate to the first cocnfbinations of matter 

td ^ese corpuscules seem so near. Observing appear- 
a]tiee^.aitccossive]y presented in water expend to ligtit» he thought 
InviNaw^ for the first time, matter assume the ai^ctx>fia aimpie 
mu^t^, without coluui or form. If the water contains any ^ 
minimal substance it produLe-!; a pellicle this mueosity at its 
*iurfac<^> then becomes turbid, and discloses nu infinity of Ihing^ 
atoms, if we may so call those monhdb, which, after being mag¬ 
nified a thousand times, aie not so large* as the'point of a*nec- 
dle, and which yet move in all di* ^tions, with prodigious velo¬ 
city, This is what M. Bory names matter in the living state. 
When tlto water i«5 exposed to die air and light, there quickly 
forms what is named the green matter of Priestley, wlricli many 
observers have supposed to be the first state of certain confervaj, 
or plants of a like nature. M. Bory thinks that it is a combi¬ 
nation of a more fijeneral form, and only susceptible of entering 
into the composition of these plants, as well as of the animal- 
cules which issiuc from it, and which produce them. He names 
this combination maiter in the vegetative state. It is by it that 
ihe infdsory animals are‘ icudercd green. Those which colour 
ciystets, according to M. Gallon's Observations, produce this ef*. 
feet, as M. Bory says, only becau^ (hey^are themselves colour¬ 
ed by the green matter. It colcpirs, in the s^e manner, the 
water and the shells of these oysters; and it would not be im- 
jiossible to find some tinged directly by this matter, without any 
attimalculelt having penetrated into them. It is so difilcult to 
rpndcr obsprvatipns of tliis kind complete, and one mny alwaya 
so easily suppose an anterior state, still more attenuated, and 
whjch ip^^y bate e^ped every microscope, or invisible gertmK, 
which tHl necessity of the coiicinArence of air prevents frtnn se¬ 
parating, that,many philosophera Vrifi probably refyi^ to admit 

^ Mci tcfi4 A kotaniit of Br^en; bss oWrved nnolar QU the Cm- 

fhiM On the dd August) he sayp, it was in its vi^^nethhlf stste; on 

W eth ^resolved itself into molecules jiuasessed of mohUlty t cn the oth some 
of these useleetnes uidte4 into rimplc $ adfi, the t ttht it was 

to Us origiiqil fbm.> 
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the coctsequchccs, which the author would draw from these facts, 
for attnbutiug to matter a general di^lioisitioti to become orga¬ 
nic, which would be independent of the ordinary mode of go 
neradou,— Mem. <k VJead. Boy. des. Sc. t. vi. p. cx\i. 

21. On the Animalctdee that colour Oy&ttrA Green.'-— Oail- 
lon hub sent new observations on the aninialculcs which colour 
oysters, and which, after M. Bory de St Vincent, he names JVa- 
vi( ulcs verte6. He has remaikcd other species, which also pe¬ 
netrate into the &ub‘>tance of the oystei, and give it dilferent co- 
flours, rendering it grey, brown, or jellowi&h. Among these aio 
the Vih7io hipuHctaluSf And tf ipunctatm of Muller. It is re¬ 
markable, that the green navicule does not exist in the wateis 
of the sea, nor even in the fiosh water of the neighlmurhood of 
Dieppe, " It only multiplies, m a ceilam degree, of saltness and 
stagnation of the water, sucli as is known to pioduce il in the 
parcSi where the colounng m question is pn'dnecd M Gaillon, 
howevei, has seen some that issued fioin a,confer\a of the genus 
Vattchcfia found in fresh water about IJvieux 

25. The beaver of Europe M Cuvitr is now dis¬ 

closed to eonsulcr as spotifically distinguish d from that of Ca¬ 
nada, by the form of its ht ad Vii wed in profile, instead of pre¬ 
senting a neai ly uniform curve froiSi the occipital bone to tlie 
end of the 09sa narimu^ its outline is almost straight, being in¬ 
flected only towards its middle, its sagittal and occipital projcKrt 
strongly, the zygomatic arch,]|^s bioad, and much depressed, the 
whole cerebral portion is consiiXt'rably elongated backwards, and 
the nasal bones aiKaiice far beyond tlie orbitai process of the os 
frontis These parts are obMously less developed in the Ame¬ 
rican beaver, which also appears to^be one-sixth smaller at the 
same age than the living Epropcan one now in the Jardin du 
Roi. In their habits there appears to be less to distinguish 
them than has hitherto been supposed. The European s}iecies 
evinces the same aptitude and ability in constructing a habitation 
as are exhibited by the beaver of iConada, ant^rdotes in proof of 
which arc ^ven by M. F. Cuv ier f Zoohgited Journal) On these 
observations by M, P. ruvier^ W'c would observe, tliat, on turapar- 
ing the skull of a Canadian beaver witli the very fine speciimm 
w'biob woa dug up some years ago ih Scotland, and whi<^, m afl 
probability, belonged to on individual of the European variety 
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or species of beaver, the differenccB pointed out by M. CuvieV 
cfui scarcely be said to exist 1.?#, The skull is considerably 
larger than the Caiiadlau variety; but this is not any specific 
difierence. Sd, The profiles very nearly correspond. 3d, The 
sagittal crest is strongest in the Can.adian skull; the occipital 
strongest in the Scottish. The nasal bones differ considc- 

f^bly, and the observation of M. Cuvier is quite correct in this 
rc'spi'ct,—B. Knox. 

526. On the Cvlture qf Beis in Forests^ hy hi- Buttner.— 
It has been a custom in Livonia, from time immemorial, to make 
ca\ities in the trees of a forest, for the purjose of receiving and-., 
rearing tlie swarms ot bees. Some of the proprietors have hun¬ 
dreds, and even thousands, of bee trws. Those which arc cho¬ 
sen for this purpose are large oaks, nrs, pines, alders, Sec. It has 
been »)bjected to this system, that it destroys the forests and di¬ 
minishes the quantity of building wood , but M. Buttner ob- 
seivcs, that it is not necessary to choose the finest trunks, and 
that stunted frees ai’e equally serviceable for this purpose, if they 
have sufficient size He states .d n, that a l>te tice is worth 
inoie than if solo for wood , th.it the old liollow trees, which 
will sirve for an age or two, spread seed around, and cause the 
production of yoting seedlings, which would be obtained with dif¬ 
ficulty, by destroying tlie old trunks. He .idds, that the pure 
air of the higher regions agrees better with the bees than the air 
iuclo.sed in hi\os, which receise the exhalations of tlie earth, and 
in which contagious diseases yilnetimes make great ravages. 
The proof he offers is, that, wnen gaidcn b«». swarm, they aic 
directed instinctively towards the woods, whilst the liecs of the 
wcxxl never Fwarm towards the gardens— But/. Univ. D. vu.34. 

27. Peculiar Cases of the Use Milk oa/'boc/.—The giraffe 
which was sent to the king of Francplby the Pacha of Egypt, 
was observed never to drink the smallest quantity of water, but* 
only milk. This odd circumstance is explained by the person 
who de&cribe.s its habits and manners, as resulting from the cir- 
cumstanec, that, being tak(?n whilst young, it wtis, prolxjbly, 
supplied with milk, which, ndt having been di^ntinued, has 
oexasioned this permanent inclination in the anitp^. It appears 
' very probable, that animals which drink but little naturallyv 
Will ndt drink water, if sufficient quantity of milk be supplied 
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t(> ihein, MUtv wab ofleictl to fhe young asw& wImJi hati tuvu 
separivtc?d from their dam for^somc time, and they drank it with 
lileasuTc, It wab then offered to a young mule, and to a hornc* 
hve years of age, Iw)!!! drank of it. Being offertnl to a monkey> 
it seemed mwer to have taken enough. Pigs, dogs, cats, and 
jratb, diink milk with avidity. “ I will c^uoto, on this ot-easion, 
a eurioii'i fact, hut little knowrn, that of a goat, which sucketl 
itself, and which was, with difficulty, broken off this boil liobil,” 
Now, ab then' an* so many nnimnls which are fond of milk, willi- ' 
out having jn'C'^u^td the habit of drinking it, it will not <-e('m 
WtUipriring tlwt the giraffe, a herbivorous animal, whidi has been 
continually su|iplicd with this diink, shoulcffneh r it to all olhem. 

—jWt'w. tlu MuHum, xiv. j). 71. 

28. “On the pridi&thiaittm of'iJie Sex; by M. Hiifeland.—In u 
memoir |)rinted m his Medical Journal, in 1819, M. Ilufeland ^ 
shewed Unit the numerical relation of the iudivdual'i ol the tvo 
Sexes in mini (?1.20) is the ^anie ovei ih'* whole surface of the 
globe, that this relation doi’s not depend either upon dhnate oi 
planetary influences, or upon the generative act, but tliat tin* 
sexual difference already exists m tlie germ ionned beforehand 
in the mother, and that tbe let ululating principle has only to 
give animation to it. To the recent inquines made in France, 
by MM. Olivier, Prevobt, Dumas, and Giiou de Bu/atnitjue, 
lud the conclusions which th^'y have elicited, !M. Ilufeland op- 
jxiscb several objcctiou\, vi/. Idt, The sexual union of a nitddle 
aged man with a younger woman, being, for very natural rea- 
MOUb, tbe most fre.j lent of all, there ought to result a very great 
excess of male rluldrcn, w Inch, however, ib by no means the case; 
9d^ In long wars, where llic class of young men is nearly ex- 
haubted in a nation, a marked excess ought to manifest itself on 
tlib bide of the female sex, which, however, is never observed; 
fW, The conjugal unions in which the parties arc of ei^nal age, 
ought to produce an ccpial number of male and female descen¬ 
dants, through the whole duration of life, which is not the case. 

Experience bhews conjugal umou? of middle aged men with 
young women, by which, however, there have been only feniale 
cluldreu; .Wt, Even allowing all the combinations cbtablished up¬ 
on the influence of tlie relative age of the father and mother, 
they are not »;iffiuent to explain ,tbc cunstam relation of 21:20 
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bctw<?en tbe sexes. Tbe same objections may also be made ti^ 
the influence attributed to the relative potter of the constitution 
of the male and female, which ha^ been estimated for the pur* 
p)se of levelling .the exceptions. With regard to experiments 
upon animals, it is clear that thej ore iiuipplicablc to man. The 
numerical relation between the two seves docs not depend upon 
accidental circumstances, but i ■. founded upon a buperior law of 
«atuit>, conbtaut in all climates, and at every peiiod of lime, and 
always the same in all its relations 

i29. Gi(n^th and Hah'ifs (^‘a Youn^ WtlnoKtos —The first 
dimensions tahen of the animal vveie made al three days old, 
nlien it measured two Ibi't in ht ijj;hf, three fett lour inches and 
three (piartcis in length, and i’oin fed «u»d seven-fourths of an 
inch in greatest cirtumfeKnee. dince that, it hasmiroased 
in the following pioportions. Fix»m tlnec da)s to one month it 
gained five uicbcs m height, five inches and ihice quarters in 
length, and three inches and tlirc^ quaiteis in nreumfercucc; 
while, from tin age of one to fourteen months, it increascxl one 
foot seven inches m height, (wo ltd in length, and two feel se¬ 
ven inches m cmumfcrcnce. Ihom fomtecn to ignclcen months, 
four inches m hciglit, one ftjot four incht . and a half in length, 
and two feet four inches in cucuvnferenee,*—the ihin(K*eros be¬ 
ing, at the chile of* the last measureim nt, in Dectinber 18Q5, 
four feet four niches high, seven feet four mt hes and a half long, 
and nine feet five inches in cucumfeivnce. The general as^icct 
of the cub now rcseinblcs the motijor, thd lieavy folds of llic skin, 
which were wauling in duly, b/ing fully foimeil in Deceinhtr. 
The nasal horn, at the laltc^’ period, scarcely piotrtided two inches 
beyond the si.in. The observations made by i\fr flodgsmi, sur¬ 
veyor-general of India, are of great value, in lefeience to all 
quet>tions respecting the r,Ue of developeinent and full grow tl^ of 
many of tlic larger animals, respecting which scarcely any au¬ 
thentic statements are to bo found in authors, altlioiigli they 
‘have exercised the genius of Buffoii, and other philosophical 
writers. The diininislied ralao of increase of lieighjt, remarkable 
in the later period of dev elopement, as slated by Mr Hodgson, 
renders it probable that the animal will yet lx* a long time in ar¬ 
riving al its adult size,—a supposition which is also rendered 
probably by its seventeen^raonths’gc.statbii, and the slow growth 
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€»f Us, riOBrja„ Mr H<xJgsoD, in pursuing Iiis inquiries, has Iwtti 
reason to rtimark the aniiabloness of the young aniinars disposi-' 
tion, both tovvards his kccpeif and strangei's; an instance, he oh^ 
servos, of the po^ver {K)t»sessed by Asiatics, tlirough tiieir tran¬ 
quil familiarity of taming the most formidable quadrupeds. That 
tbe rhinoccroa n ill submit to the domesticating indueuco of man, 
wc ha\e seen more than one instance; nor would the tractabifity 
of this herbivorous ammal seem in any way a matter of •surprise, 
uhen we know tluil the fiercest of the carnivorous tribe have be¬ 
come the attached companions of their master, if the rhinoccras 
had not been held up by writers of every ago and country as a 
Standai'd of brutality and ufitanieablc fui*y. India exhibits nu- 
nicroiis proofs of false conclusions by natural historians regard¬ 
ing the habits and temper of animals, and affords a field of in¬ 
teresting inquiry respecting their instinct, as contradistinguished 
to what might be calk d their educatable faculties. This sub¬ 
ject has hitherto, we believe, only been treated by the naturalists 
of Europe, who Jiavc robed, in many cases, upon very vague or 
insufficient narratives, but never by any person residing in the 
native country of the animals whoso histoiy has been recorded. 

150. Cuvkr'^s Great Work on ffte Natural Hkiory qf'Nhhcs — 
This very important work, in which Cuvier and Valenciennes 
have been so long cngfigwl, and which will contain descriptions 
of five thousand sjicties of living and fossil fishes, is now in the 
press, and vv ill soon appear. ' 

SI. A Neto SpcciM^of PctHacrhiuH dhcovrred in the Wtst 
Indire.-^Wo an informed thatV naturalist of St Vincenfs, we 
presume Mr Lansdowu Guihling, has found in the Caribcau 
Sea, a new species of tliis tribe. This fact is the more interest- 
ing, wht'u vicw'cd in conneetiqn with the discovery of a British 
s|)t?cic8, described by Mr Thomson in his memoir, noticed in 
the present miinbt'r of this Journal. 

PlCy&lOLOGV. 

152. Visiri^tilon^qf Nerves in Miisettlar Pibrcs.-^In a mc~ 
raoit on muscular action, MM. IDomas' and Prevost have com¬ 
municate some very interesting microsedpical observations on 
the diistribulion of the nerves in tho muscular fibres, and o® the 

forms which these latter assume during their contractions. They 

* a 
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ylatxid a thin pkwof muscle^ retadnbig tts nerves, under {hemi^ 
croscope, »nd made it contract weans of galvanism. The 
fibres contracted by bending in a zigzag wanner, and the last 
nervous filaments were seen to proceed parallel to each other 
from the branch giving origin to thein« to bo inserted precisely 
at the points where the fibres form their angles. 

ANATOMY. 

30, Sabulous Formation in the Brain ,—Hr Bergwann of 
in ti memoir transmitted to the Royal Society of Gotton- 
geii, gives an account of twenty cases of carihy granulations oc-« 
curriiig in the pli'vus choroitlcs f>f the lateral ventricles of the 
brains of* insane perrons. These earthy granulations resemble 
those of the pineal gland. Mr Stromeyer examinid both va¬ 
rieties, and found their constitution sinular, and of the following 
nature: Phosphat of lime in large quantity, phusphat of mag¬ 
nesia in small proportion, traces of carbonate of lime, and an 

unimul substance of an albuminous nature_ Bullet. Unlv. c. x, 

p. 128. 

AllT-j. 

34. ^Vater WofL? of the Ancient HonuiHs.—-\t is an errone¬ 
ous, but at the same time a pievailing opinion, tliat tlie ancient 
Uowatts were unacquainted with some of the siraplcsi Jhwh of 
the motion and pressure^ of water. • This is, howevcv, unfuund- 
c'd, as l^liny informs irs, as a g<‘ueral principlis viit. that watiT, 
conducted in pipes or tubes, wi/always rise to the same height 
With the fountain from which it flows. T^ib water was I'on- 
dneted by the Homans into ilieir buildings, either by channels 
constructed of masonry, or by means of wiKxIen pipes, <h* even 
of oartben ware; and aHow'ed a. descent of one foot in sixty for 
the flow of water, which was admitted into a reservoir, divided 
into three equal compartments, after it had been brought witlrin 
the walls of the city ; one to supply the pools and fountains, a 
second for tlie baths, and a^tljird for the palaces and private 
house's. The pipes used by them were of lead, al^ut ten fw't 
long, seven inches and a half in the bore, and a quarter of an 
inch thick *. How'cver, tliey were very averse to the use of 

* S|»cdai0ii8 of ftnmaa leaden pipes are prej^rved In the Museum of Ha- 
iwai PnUoaophy in the Ttnivt-^bity. ^ 
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•loailctl pipejs^ knowing them to be of on unwholesoiao natare. 
They wefe made of thin platr« of lead, b(*nt in the form of a 
cylinder, and soUlered at flic edges: casting, as prnctJsod at 
jaresent, was unknown. The supply of water was regulated by 
the dinlen lions of the spouts; these were of twenty-five descrip^ 
tions. The sUmdard spout scorns to have been abrnil ninc-tentlis 
of an inch in the bore, and its length about eight inches and 
seven-tenths; and, if that wa'- also thi height of the column of 
water, 1970 cubic ft'el would be di-^tharged in the space of 
twenty-four hours. 

85. Manner Bn Midah^ and Ornaments^ 

made ^ Copper m 'Tlu* receipts for communicjiliug 

to newly cast bronze a c<dour which gives it the apj>earaiice of 
old bronze, vary moio or kss We shall hoic give the inc'thod 
einployCHl bj Jacob, one of the best arlists of l^an-^. T.tkc two 
gross of sal arainomac, half a gross of salt of sorrel, which div 
soh<* in a clcnii-seticr (100 grammes) of white vinegar* after 
cleaning the inelal w^ell, dip a pencil slightly in the solution, 
and rub it continually on tlu same place, until the colour js 
dry, and tlu* tint has acquired the desired int^nsit>. That 
the drying may taki place more ij;uickl'y. this operation is per¬ 
formed by exposing the objet t to Ihe un nr m a stove. The 
bronze colour becomes detpov, in proportion to the length of 
time occupied in passing thcjinish ovei the same place*.— Jouni. 
di 9 Cofuilss. (hue? et Prahq. n. 07. t. v. 1807. 

36, /xws Gold ffiid Silyu' In Gilding and Phiting.-^V\iiy 
thousand puuiids w«rtth of gcKl and silver are viid to bi' annu¬ 
ally employ I'd at Binningluui in gilding and plating, and which 
is therefore lor ever lost as bulliou. 

37. Phuy Tallmo. —Tiney tallow is a vegc'table product, 
v^hich resemblc's common tallow in many of its propertic*s. It 
is obtained from the piney tree (Vaterica Indica), by boiling the 
fruit in watei, when tlu* tallow is soon found to rise to the top 
in a mclltxl state, and, on cooling, forms a solid cake The 
colour of tlye tallow is generally avhite, but sometimes yellow ; 
it is greasy to the touch, with some degree of waxyness; it is al¬ 
most tastc*lc*ss, and has an agreeable odour. It melts at a 
tcmperAtiux* of 971® and cons«j[Ucntly I’euiains solid in the cli¬ 
mate of Indio. The piney tallow is used only for medicmal 
purposes at Mangaloiv, but tfic^trec common throughout the 
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western cd^ of the pomsftulaof* Indhi^ ^leafit as far hortlt%var4 
the boundaries of the proviiied of Csm^a ; and there would, 
no doubt be- sufficient to supply a coiosiderabjc demand for this 
v^uoble prodi^. The piney tallow, has been wade known in 
thija country hy Dr Babington, according to tvhose analysis, 100 
parts'contain carbon t't, hydrogen oxyg^ lOf, == 100-— 
Londm Mcc^ianicji' Register. 

38. Indelible Writing /»&.-—The* following, recommended as 
a process for preparing indelible writing ink, or at least as a sort 
of approximation to it, is copied from the last number of the 
Royal, Institution Journal. Let a saturated solution of indi¬ 
go and madder in boiling water be nfode in such proportion as 
to give a purple lint; add to it from one-sixth to one-eighth of 
its vveight of sulphuric acid, according to the thickness and 
strength of the paper to be used. This makes an ink which 
flows pretty freely from the pen ; and when writing which has 
been executed with it is exposed to a considerable but gradual 
heat from the fire, it becomes completely black, the letters being 
burnt in and charred by the action of the suljihiiric acid. If 
the acid has not been used in sutfkient quantity to destroy tlie 
texture of the paper, and reduce it to the state of tinder, the 
colour may be dischargetl by the oxymnriajic and oxalic acids 
and their comj»oiinds, though not without great difficulty. 
When the .full proportion of acid has been empltiyed, a little 
crumpling and rubbing of the paper reduces the carlHmaceous 
matter of the letters to powder, but by pitting a black ground 
beliind them they may be preserfcd; and thus a species of in¬ 
delible writing ink'is procured (for the letters are, in a manner, 
stamped out of the paper), which might be u.seful for some pm^ 
poses, perhaps for the .signature of bank notes.” 

Lmdtier's Lectures tm the Steam-^Engine .—short seri^’ 
of . popular lectures on the steam-engine, by Dr Lardner, the 
Professor of Mechanical Philosopliy in the London College, is 
announced for publication. The author professes to have treat¬ 
ed the subject in the most faimiliar style, and to l^jave stripped 
it so far of mathematical reasoning and technical phraseolc^y, 
as to render it at once intelligible and interesting to the general 
reader.' ' .. 

40^ Carter's Patent Cc^t^Jron Ro<^ng,-^Carlcr''a pa^nt cast- 
* i,ibn roofing is represented by the patentee^ as well adapted for 
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« covering public buildings, private dwellings, and warehouses* 
The eiKp^ce of tliis cai»t*iron roof, compared with one of lead* 
inriudlng deductions for the want of dose boarding, which is 
indispensable for a lead covering, is quoted at not more tlian 
one-thud of the cxpencc of a leaden roof. At the Toll-end fur¬ 
naces in Staftbrddiirc, the expence of tliesc cast-iron plates is 
stated atL. 11, 10s. per ton, and the freight to London at 1, 
I Os,, and about one-third less to Bristol, Liverpool, and Hull. 
It is also said, that, owing to tlicse plates being small, and loose¬ 
ly fitted together, they are less subject to fiacture from changes 
of temperatuie than lead, which is frequently eonfined, and does 
not allow loom for the contraction and expansion occadoned by 
changes of *temperature. A slate roof is estimated by the pa¬ 
tentee to last alxmt fift} years, while, in tliat time, the iron 
W'ould scarcely be deteriorated; and in ease, he adds, of destruc¬ 
tion of a building by fire, tlie old iron will be worth nearly half 
of its original cost A square of 100 feet of these plates is es¬ 
timated to weigh 1000 lb, while the same oue of copper roofing 
weighs, according to Trtdgold, 100 lb. of lead, 800 lb. of large 
slates, 1120 lb of oidinary slates, 900 lb. to 500 lb, and of 
pm tiles 1780 lb to 050 lb. It is particularly suited, m point of 
taste, to the Grecnii style of aichitectuie, inasmuch as it re¬ 
quires to be laid at a less angle than is common with any other 
metallic covenng. The effect also produced by the simple and 
regular form of the parts composing this covenng, is said to be 
pleasing ; and the eveh lelie^cd by the lights and shades which 
arise from the alternate projcc^on, the apparent thickness, and 
from the gradation of the plates. The patentee recommends 
that the plates be tbree-sivtccntlH of an inch in thickness, and that 
they be cast in squares of two feet, with flanges of two inches m 
depth. The weight of tboki plates will be about 101b. per 
8(]uai‘e foot; and he conceives tliat thi» roof will require no fas¬ 
tening, but that their weight and particular construction will se¬ 
cure them against the effects of high wrinds But should any 
one lie doubtful of this^ he proposes to cast a loop in the under 
ride of each plate of the raised tow of plates, by which they 
may be hooked or chained down to tlie rafters It must be ob- 
A ions that the raised rows would effectually secure the sunk 
ones in fbeir places This contrivanie we consider a$ ingenious, 
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aft(J the application of the plates to be extremely sintpic; but 
the roof should be thore hub«tantially fixed to the rafter than 
is proposed by the patentee. Upon making a model of these 
plates^ there appears tt> be a want of cover at every angular 
junction of four plates, by which an opening, whose area will 
depend ujxm the nicety with which the plates ire fittetl, is left 
at each end of the upper edge of the plates of the sunk row. 
At tliis junction, some additional caver seems necessary to en¬ 
sure « water-tight roof. Perhaps, for our climate, the fianges of 
thcfsc plates should be three or fr>ur, instead of two inches deep, 
as in coverings a drip of even tfireels found to be small.enough. 
*] lie price of ofd iron seems also to !^e overrated, at least it m* 1-* 
dom, in Scotland, hringb more than a one-fifth of its original 
value. With regard to tlw peiiod assigned for the durutinri of 
slates, it may be mentioned, lliat, for good slates, even 100 
years would be considered as a safe calculation. Upon the 
whole, we are of opinion that it would be well to practise this 
mode of roofing upon sheds and other temporary erections, un¬ 
til experience shall have shewn it to be an efiieient water-tight 
covering. 

-•rATlSTICS AXIO onooBAPiiy 

41. Civilhaiioa (xf the Ahorigitu v 0 /Our ac¬ 
tive and enterprising friend Mr W. E. C<)rmack,wliose interesting 
journey across Newfoundland appeased in a former Number of the 
Journal, is about to embark in another iptdertaking, which will, 
we hope, prove successful. Ile/writes to us as follows: “ Ex¬ 
ploits^ Nettifotnidlandi Octoher 37. 1837.—I ^r4vc been looking 
forward to commuiucate with you on the condition of the Brno- 
thicks or Red Indians, the aboiigines of Newfoundland. I am 
here with three Indians,—a Micmack, a mountaineer, and a 
Bennakee (Canadian),-^equipped and ready to set ofi’ into the 
interior, in search of some of the JJceotkkhSf to endeavour to 
obtain a friendly interview with them, as a step to commence 
bringing alaiut their eivUization, I leave the sea-coast to-mor¬ 
row, and intepd to devote a month in traversing those parts of 
the country where they aic most likely to be met with. The 
season of the year will not admit ray traversing evt^y place 
where they njyfiy be found, hut I expect to come up with some 
of thw encampments within a*month hciJcc. Government made 
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one va'm attempt to rccoticiie thi» tribe to the approaches of civi¬ 
lization about sixtecM year* Ago; but to eivih/e a long ]K‘ri>cciiteU 
tnhp of savages requires repeated attempts of Ais kind* 

4 ' 2 . Captain J*arry's reported Second Rd'pedithn io the North 
Pole. —Although it has been geuomlly behoved that Captain 
Parry was next smson to rcsunio hi$ attempt in reaching tlio 
North Polo, we can assure our reatlors that no such plan ever 
was entertained by the Admiralty. The report may have ori¬ 
ginated in Captain Pi-onklin\ having expressed n wish to be* al¬ 
lowed (by means of a .ship sent by liermg'h Strait), to hnisli 
the V('ry small poition of the north coast now,remaining une\- 
amiiicd; and, at the same time, a similar patch on the Asiatic 
side, respecting which a doubt has hitherto existed. Put we are 
informed there will certainly bo notliing und^^rtaken until Cap 
tain llcechy’s return with the Blos-om. 


NEW PITHLICATIONS 

1. IntroiJuctioH to Ccnnparatixh Jnafotntj. Hy Profcssoi 
RiT> of Dresden. Tianslattd from tlie Genn.m by P. T 
Gore, Es(|, '2 vols. 8vo, with a Quarto Volume of Plates, 

lanigmaij in Co. London, 1827. 

NT 

^^oTWiTiisiANUTNo^the uumhor of contributors to compara- 
li ** aT»at<»my in tins country^ ^it soinewliat remarkable that 
the translations Blumenbath, Cuviti, and Cams, are almost 
the only elementary works on this highly interesting and useful 
branch of science, w'liich exist in the English language. Prt»- 
fessor Carus, the audior of the manual now before ns, was for¬ 
merly teacher of the sciemee at Leipsic; he has travelletl and 
examined animals, both* in tlunr recent state, and prejmred in 
museums, particularly in the extmsivc niuseum of comparative 
anatomy under the care of Kudolphi at Beilin, and ho is the * 
author of vatious mcraoirb and treatises on this subject. Tlic 
splendid illustrations of comparative anatomy, now publishing 
at Leipsic, in Urge folio fasciculi, is the proiluction of Carus, 
and most of ik* plates of that work are drawn hy^iim from na¬ 
ture ; but his reputation is clii 4 ‘fly fdUnded on his recent iui- 
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poftaut di^covc’rics of the drculatioii of the Wood in different* 
orders of inbetls. llis, j>rey.‘nt elementary work contains .t coni- 
prt licnsive bketch of the actual state of the K*icnce, and the ma* 
terials* are arranged aaordiug to new and peculiar \ie\vs. In 
plaa* of (H>mmenci«g witli the most complex, animals, and exa¬ 
mining thtir strucHirc in a dt‘sctndiug series, us is usually done, 
he has traeeti tlu' gradual and sucetssue dcvelopeintnt of th(‘ 
different organs of the Ixnly, from theii first and'•iinplcst ap¬ 
pearance in the lower (lasses, to ll)eir most complex tmd pericx’l 
forms m the higher orders of anmtal • Jly ketpng constantly 
in \ieM the functioiu of animdls, gnd the hd)diHeations wluolw 
tntiie system> of organ* pnse'nt ni the diffeient classes, he has 
tendered this work a higJdy intei\'-ting and u'-iful inti>iiinctiou 
to eompdiati\e ph^'dolegy, 'J'lie trc'atise* comnicaices with a jne- 
th<Klical list of the pnndpal works, and memoiis wluth have 
appeal(‘d on this suhgxt up to the [tiesenl time , .uid although 
the limits of this tompilation ha\e pre\ onted the author fiom trar- 
eing lltc progress of djstwcry in any dcparlme'nt of tin siit'uei', 
the dt'fickney of hit idoreiiees u a (ply vnjtplKd ] y the mane 
jous notes and estiaetsof his judk ious and iatdligi'nt fiansla- 
tor. JVIr (rorc, who i*- likewi>e il.e translator of Blumenbaeh’s 
Natural lJi>toiy, h.^nddid to hi:, ti’anblafiou of (Jams copious 
extracts from (he works of Kudolphi, Mixkel, T(‘wkmann, 
UlumLnhach, R<il, Webir, Hpix,»CAmper, Soianincring, Geof- 
froy, IXsmoulhis, CtiAiei, I)< Sirre., BJannille, Home, and al¬ 
most e\ery other confhnnt.il oj/British autheirity, which rentlei 
it greatly t.upi,rior to the (aigiaul as a work srf rcfeuiicc. I’he 
act(rtupau 3 ing plates contain 3d0 figures, wliich aie executed on 
a small ^cale, to adapt them for more genePed circul.ition Two 
hundred of thetx’ figures were diawii hj Carub from nature; 
the robt a^e sclctled fi*om Trmnhley, Catolini, Sjiix, (irfitMe, 
Teidemaim, (’uvier, Swammerdam, Scarpa, Iludoljihi, Ro<-ou- 
thal, lit mid, Treviraiius,^ Geptfroy, iVrsaky, Meyer, Mery, 
Emmtrt, Nitzbdi, Bluracnbach, Baubentoo, Fisher, Allwrb, 
Kicser, Wolff, Hunter, Home, Macartney, and Carlisle. In 
the table of classification, and throughout the work, Professor 
Caj’us has adopted a new arrangement of the animal kingiloin, 
modified from the Hegne Animal of Cuvier, by the author’s 
own reseorches cunccrnfiig tlit* btructure of insects. From the 
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’ discovery 0f the divulatkm in ccrti^n neuroptcrous, coleopterous, 
dipterous, and ortliopteion^ .insects, and from the CJitent of 
respiration in this class, he lias placed tliem, along with the 
Crustacea and Vermes, at the head of invertebrate animals, as 
possessing a more complicated and perfect Organization than the 
mollusca. By this arrangement it follows that the Planaria, 
the Thalassima, the Trenia, and even the Hydatis, are more 
perfect animals than the Sepia, the Loligo, and the Octopus. 
Although the existence of a circulation in insects docs not war¬ 
rant conclusions so extraordinary, it is a highly interesting fact, 
-and shews a further analogy Ixitween tliem and the Crustacea, 
in which it has l)ecn long known to exist. The first volume of 
the work is devoted to the consideration of llic organs of ani¬ 
mal life, including the nervous system, and the organs of sense 
and motion, which are examined first in invertebrate animals, 
from zoophytes to insects, and theft in the four classes m bich 
possess a skeleton with brain and spinal marrow. The second 
volume treats of the organs of organic (or vegetative) life, in¬ 
cluding those of digestion, respiration, secretion, circulation, and 
reproduction, winch arc examined in the same order, from the 
lowest animals upwards to the most perfect. This mode of 
considering animals m an ascending scale, appears the most nu;- 
tural, as it leads us from sim})le to more complex objects, it is 
the order of tlieir creation, asipointed out by their fossil remains, 
by sacu'd testimony, ai^d by all the phenomena of organized 
bodies, and it is the arrangemet*^ so admirably developed in the 
system of Lamarck* Notwithstgnding occasional errors, insepa¬ 
rable from a work which embraces the structure of all existing 
animals, we consider this treatise of Professor Cams as a valu¬ 
able contribution to comparative anatomy, ahd the translation 
by ‘Mr Gore, as an excellent outline of the present state of tlie 
science, calculated to serve as a work of reference, and to sup¬ 
ply a great desideratum in our language, 

% Conv( rmtims e»i the Animal By a Physirian; 

in Two Volumes 8vo. liOngmaft & Cft, 1807. 

Mr.s HAacKT’s admirable Conyersatioiw on Chemistry, Na¬ 
tural Philosophy, and I'olitical Bconomy, are well known, and 
much esteemed by the public,' The prasent volumes arc inimi*' 
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taticn of that accomplished lady’s writings. The author, in our 
opinion, has succeeded in producing for the instruction of the 
general reader, and even the learned, an accurate, interesting, 
and highly amusing account of' the animal economy. 

3. Memoir on the Pentojcrinits eurcyp&us; a recent Species 
discovered in the Cave qf‘ Corh^ Jtdy 1. 1823 ; 'with Two il¬ 
lustrative Plates^ By John V. Thompson, Esq. F. L. S., 
Surgeon to the Forces. King and lliding-s, Cork; and Treut- 
tel and Wurtz, London. 1827, 

Until the publication of this x’^luable memoir, naturalists* 
wore acquainted with only one living species of this very rare 
and curious tribe of invertebrate animals. The P. cm'Ojiaus^ 
described by Mr Thompson, is abolit three quarters of an inch 
in height, slender in proportion, and has been hitherto found 
attached to the various species of Sertularia and Flustra^ 
M'hich occur in the deeper parts of the harbour of Cork, viz. in 
from eight to ten fathoms. He is of opinion, and we think he is 
right, that the Fentacrinus is a stipitate Asterias, most nearly 
idlied to the genus Comatula. The remarks in the memoir, in 
reference to the fossil animals of' this group, arc deserving the 
attention of the geologist; and the neatly executed accompanying 
plates add to the value of tliese and other observations of our 
author. We are happy to find Thompson is about to pub¬ 
lish, in a series of numbers, accompanied with figures,' a work," 
entitled, “ Zoological RescarcbeA and Illustrationswhich, 
judging from the present memoir, promiso.s to«dd much to our 
knowledge of the natural history of the tribes of animals to 
which Mr Thompson has devoted his attention. 

4. Anatomical Description qf the Human Eye, By Alexandbr 
Watson, Fellow of the Royal College of Surgeons, See. 
Illustrated by a Coloured Plate. Maclacblan and Stewart, 
Edinburgh. 1827. 

The description of the human eye in this meftioir is accu¬ 
rately and neatly executed. The accompanying coloured plate 
contains, a series of views, illustrative of the structure of the eye, 
dri^wn with great accuracy, and beautifully coloured. This 
little work will be useful 1» the student of anatomy and surgery; 
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and wc can safely roconuncncl^it to the student of luilural history, 
and also to those interested in natural [diitosophy. 


Forthcoming Transaction.^ of'Foreign Societies. 

Tin: Helvetic Nattiral History Society, at their meeting in 
August last, decreed that their Memoirs should be printed. 
The first volume is at present in the press; and, besules many 
interesting memoirs, contains an important }ni})er by Dc Imsser 
of Altdorf, oil the Suite of Formations extending from St (to- 
thard to, the Mollasse. 

* A second volume of the iWeic JJ/nnii., an iiitcresling Swiss 
work, has just appeared: it contains many zoological and two 
mineralogical pa})ers. 

De Canmont, Secretary to the Linueaa Society of Calvados, 
announces a third volume of i;ie Memoirs of the L.innean So- 
•eiciy of Calvados, Vt'iih Getuogieal Maps of that cmmtry, and 
M emoirs of Desnoyers, Marcel dts Serres, and Frevost. lie has 
taken charge of printing the IVlemoirs, and as ho i.s rich ami ac¬ 
tive, he cannot fail to be u.seful to tiic sciences. 

Ferussac intends still farther to enlarge the plan of lus excel¬ 
lent Bulktin, so that it may iiourish after his death. The acti- 
vity of this man is truly wonderful, when w^e recollect that he was 
shot through the chest during the Spanish war, and is labour¬ 
ing i»rjtler the effects of that‘iiearly fatal accident. 




lAst (^Patents granted in lingland Jrom 1 August to QOih 

Novemher 


1827, 

Ai^. 17. To IjraiiTin. Wet.t.man Wrioiit of Maastiold Stroet, Eorough 
lload, Surety, foi* iiniirovenients in the construction of Cranes. 

21. ’fo fjEMVKi. Wem.maw Whioht of Mansftiilil Street, Borougli 
lload, Suirey, for itriprovemeiita in madiinery tor Cutting 'To. 
baa'o. 

T<i GjMUirEJL !)£ StiiuiAs of I(«5ic^ter Square, Stacev Wise, and 
CdAViXT.s Wise, of Maid-Gtone, paj)er-ma]ior.s, for certain improve- 
jiientH , oiomunkated ti om abroad, in Sixjng, Glaring, or beauti¬ 
fying t lit materials employed in tlm manutacturhig of paper, paete- 
bowl/liristol-boards, &c. 
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Anff. 30, 


Sept. a. 


Oi-t. tt. 


Nov', (> 


>0. 


17. 


ao. 


LiiSt Hiigllsh Patents. 

lo JqUn Haoue ot Cable'Strcct, WelMbac Srpiare, for a Ttew me¬ 
thod of working Cranes nr Tilt Ilainmors. 

To ]J. M. Combs of Uirmingham, for certain improvements ml, or 
additions to, a Pulley Macliincry, ami apparatus used for securing, 
^ fixing, and moving curtains,id roller and other blinds- 
lo WjtTTAM Beltmer ol‘ Upper Mary-le-Lonne Street, Fitzroy 
Square, pianoforte-maker, for iniprovcinviits on Pianofortes, 

To 'Wn.oAM J. Foiin of aiildenhall, farrier, SufiblJr, fiir improve- 
ments in the make, use, and application of liridlc-ijits. 
loGEoacE Cr-VMERof Finsbury Street, for an improv'ement in 
^ Typoip-apbic Printing between plain or flat surfaces, 
lo Hale and Thomas Hat-e of I.ecds, for an improvc- 

rnent in t!i'' making of Metallic Blocks fir drawing off liquids, 
a 0 JsEiAS LAitTEK (i[ Ksi'i,'!, for a new coverE;g lor the Hoofs of 
J-Iomsl-s, &c. • 

lo JosiiiM ifojfioN Of c Ilromwick, boiler-maker, for a new 
melliml of f„i ■urig and lu.iLing of Hollow^ Cylinders, Clues, Ord¬ 
nance. Ktdnrts, aii(i various other hollow and useful articles iia 
lougiit-lvon, in Steel, or composed of botli these anc-talh. 
io Cioljjswouthv Gviin-ev ot Argyle Street, Hamu’^er Square, 
Mirgeon, for impmvemeiits In Locomotive l‘Ing>ucs, and other ap- 
panitus connected Ihereaitli. 

l» .Tasie's Stokes ol CoiiiUiU, London, for improvements in ma- 
Ung, bdjiiiig, burning, darifjing . '■ preparing Haw or Muscovado 
iiastard Sugai and Mola SS(»S. 

To John V/kuuit of Prince - Street, I,eicester Square, for im¬ 
provements in Window Saslicj. 

10,James Smetucust of Xew Bond Stu’>-v < >r an improvement 
upon I,amps. 

lo I'liEOEiuex I'ovKAi'x WEiss^jf the Strand, surgeon’s-instru- 
ment-makcr, fi*r improvements in the construction of Spurs. 

I 0 James White of Paradise Sti;cet, LaAibeth, engineer, for a ma- 

chine or apparatus for filtering, which he denominates an Arlifi- 
cial Spring. ,, 

To John Peatt of Salford, ncm: Manchester, fustian-dresser, for 
awtuin improvements in madiinery ihr Comhing Wool, and other 
fibrous matoriais; conmuinicatcd from abroad. 

To WiLtiAM COEEIER of Safford, fustian-shearer, for certain im- 

provments in the Power-Loom tor weaving; communicated frotfl 
abroad. 

To John Walker of Weymouth Street, Mary.le-Bonnc, Lsquire, 
lor an improved Castor for furniture^ 

lo IlENRy PiKKus of Piuli^delphia, for an improved methml of Pn 
rilying Carburetted Hydrogen Gas ibr the purpose of Ulunnnation 
To Samuee SEViEt of BrownshiU, in the parish of Bisloy, C.hu- 
■cestmlure, clothier, lor his himprovewents appUcahie lo raising 
the liie. and dressing Woollen and other Cloths, 
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Lht Patents f^ranted in Scotland ^rom 3d October to Qth 

December 1827- 


1827, 

Oct. 3. To pETEii Burt of AVatefloo Place, in the parish of St Ann, Lime- 
house. in the county of Middlesex, malhematicul instrumutit- 
maker, (in consequence of a communication made fo him by a i-ei- 
tain foreigner residing abroati) for “ an improvement on Steam- 
JEngiiies.” 

24. To Joshua Hohtox of AV'est Bromwick, in the counts of Stafford, 
boiler-maker, for “■ a new and improved inetinai of forming and 
< making ofhollmv ('\ lindcrs, Guns. Ordnaut«3, Jtr lerls, ;md various 
other hollow and iiseful art* ^ ns wroue’il 'roll, m slcei, oj‘ com.. 
posed of both ofthrie joet. if 

Nor. 2. To Samuki. Prvj-t of Me", fbni i iSlivet,in the pandi of Si (leoige, 
Jliinover Square, in Uit: fiuintv oi JVliddl v'ji s. lami' quipage-eiiJ 
nufiicturer, for i-erU.-n noproveniti!. s in Bedstead.s. Beds, 
Couchc.s, and other articles of fin’i'tii.,. ))neci|)a!l> designed to 
be used on siiipboard." 

To Thomas BiiuiuicNUAeu o? P.irnunghain. m the eo'-ni \ td AVar. 
wick, merchant, one of tlion' dedgned Quakori., i'or “ .cvlaiu im¬ 
provements on Bedste.ad.s, .o'd ni the making mantnaci uring or 
forming articles to he applieU to or used in lujus wa' i. with bed- 
.stead.s, from a material or material;, hitherto unused fo’ smeh jmr- 
jiose.” 


32. To WiLtiAJU yAWcET^t of Liverpool, in (lie /• nntv 'f i.ancartc-r, 
engineer. IVK-r i uew Cvaiik of the island ot Jamaica, en^ 
giiicer, ior “ an improved apjiar.atus for the better manufacture 
of Sugar from the Cane-s.’" 

38. To liEKJfET AVoonemfr'r of Manchester, in the county of Lancas¬ 
ter, maimfactqjer, for certain processes and apparatus ti>r print-. 
ing and jireparing for ihsnulacture Yariu of Linen, Cotton, Silk. 
AA''oollcn, or any other tlbvous material." 

28. To liEMUEi Weli.mans AA^rigjit of Mansfield Stret't, Borough 
Bead, in the county of Suxrey, engineer, for “ certain improve¬ 
ments in the combination and aiTatigement. of Mechanical Powers, 
applicable to the purposes of driving machinery, and lifting and 
• moving heavy hodie.s.’’ 

38. To Lgaiuel AV'eli.mak AVrigmt of Mansfield Street, Borough 
Boad, in the county of SuiTey, engineer, for “ certain improve¬ 
ments in the combinatiim and arrangement of machinery for ma- 
king Metal Screws.” 

Dec. 6. To JosuuA Jenouk jurdor of ^Brighton Street, in the parish of St 
Pancras, in the county of Middlesex, gentleman, for “ a Cartridge 
or Case, and Method of more advantageously inclosing therein, shot 
or other missiles, for the purpose of loading fire-arms and guns of 
different descriptions.” - ^ 
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Biographiral Memoir of Pktkk Simon Pallas, Counsellor 

Suite to his Impcriul Majesty of all the Russias. By Baron 

CuviEU, Knight, J^iof'espor, Sec. 

W^HEN a man has devoted liis whole life to science, when, 
being occupied solely in observing and writing, he has only in¬ 
termitted his researches during the tiaie necessary for their pub¬ 
lication,—^it might be expected that his career would not bo 
marked by any i*cmarkablc incident, and that the analysis of his 
works would, in a >Tianner, present the history of his life. But 
if, labouring only for those engaged in the same pursuits, he 
disdained to render his writings attractive to others; if, with 
the view of presenting the greatest number of facts in the short¬ 
est space, he uniformly stated thcih in the simplest manner, and 
left to others the easy merit of deducing their fdsults; this very 
analysis becomes a matter of extreme difficulty, and to ^ve any 
distinct conception of his works, it would be necessary to tran¬ 
scribe them. 

Such was Pallas. Separated in his youth from his family 
and country, a third of his life was passed in the deserts, and 
the rest in his cabinet; and in lx>th situations he made a prodi¬ 
gious number of observations, and produced a multitude of me¬ 
moirs and volumes. The whole of his writings, though desti¬ 
tute of embellishment, are full of novelties and truths; they 
have placed the name of their author in the first rank among 
naturalists, who are continually turning them over, and quoting 
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tliem ill every paji’f ; they arc received and consultetl, with equal 
interest, by historians and geographers, by those who study the 
philosophy of languages, and the character of nations. But it 
is precisely this multiplicity and this diversity of his labours that 
obliges me, at present, to reduce hi’s eulogiuni almost to a mere 
table of contents, which it would be impossible for me even to 
read in full, and for which I entreat, beforehand, the indulgence 
of my auditors. 

Peter Sinjon Pallas, Counsellor of State oi‘ the Emperor of 
Russia, Knight of the oi;^ler of St Volodiniir, member of the 
Academies of Science of Petersburg, l.ondon, Berlin, and Stock¬ 
holm, and Foreign Associate ol‘ the Institute of Fiance, was 
l)orn at Berlin on the S,‘2il September 1741. His father was Si¬ 
mon Pallas, Professor of Smgery in the University of Berlin, 
and his mother, Susanne Leonard, who w'us of French extrac¬ 
tion, but born in the Colony of French Refugees established at 
Berlin. 

Being destined by his father for the medical profession, In* 
was, at an early age, instructed in various languages, and made 
such rapid progress, as, in a short period, to be able to write, 
with nearly equal facility, in Latin, French, English and Ger¬ 
man. This faculty, which is more easily acquired in youth, will, 
without doubt, every day hecome more general, more especially 
as the sciences have ceased to possess a common language, and 
as there is not a single greaf empire in Europe in which several 
are not spoken.«« It cost so little trouble to the young Pallas, 
that he was ahvays at the head of his companions in their other 
studies, and, not content with what his masters assigned him, he 
occupied his leisure hours in Natural History, and with so much 
success, that, at the age of fifteen, he skctclicd ingenious divi¬ 
sions of several classes of animals. 

After attending the lectures of Gleditsch, Meckel and Uoloff 
at Berlin, and of Rocdcrcr and Vogel at Gottingen, he went to 
Leyden to finish his medical studies under Albinu.s, Gaubius 
and Muschenbroeck. 

At this period, the possession of numerous colonics in both 
Indies, and the command of the commerce of the world, fin* two 
centuries, had accumulated in,the Hutch collections the rarest 
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pro(Juctions of nature; and the taste for natural history, for 
which the mother of the last stadtliolder was so mucli distin¬ 
guished, gave a new impulse to its study. 

With the decided predilection which Pallas lm)ught with him 
into such a country, it was impossible that his ardour for that 
science should not be increased. A voyage to England still far¬ 
ther strengthened and increased it, and, having formed the reso¬ 
lution of making it lienccforth the occupation of his life, he so¬ 
licited his father’s permission to si'ttic at the Hague. 

It was there that he published, in 1706, Klcnchiift Zoop1ii/io~ 
rum, or table of zoophytes, the first of his great works. Fivo-and- 
twenty years before this time, corals had been generally considered 
as plants; and the discovery which Peyssonncl made of their ani¬ 
mal nature appeared to Reaumur so paradoxical, that, in publicly 
mentioning it, he did not venture to name its author. Rut, shortly 
afterwards, the more astonishing discoveries of Tremblcy, regard¬ 
ing the divisibility of the polypus, and the detailed observations 
of Bernard de Jussieu and Fills, on the corallines of our shores, 
dispelled every doubt on the siihjeci. With the consent of all 
naturalists, an entire order of organlsetl beings passed from one 
kingdom to another: Tdnn.'X'us inscribed thcni among the ani¬ 
mals; tJie young Pallas undertook to arrange them, and draw 
up their catalogue. The Dnicli colh-ctions furnished him with 
a rich harvest of them, which he arranged W’itli .a rare degree of 
sagacity. The preciseness of his descriptions, and the care with 
which he referred the synonyms of* other authors to his species, 
were very remarkable in an autlior of only twenty-five years of 
age. His introduction was slill more so. He rejected the old 
division of natural objects into three kingdoms, and shewed that 
plants have not marked classes like animals, insomuch thatthey^ 
are only, so to speak, one of the classes of the great organic 
kingdom, as quadrupeds, fishes, and insects severally are; a 
truth with which our botanists seem scarcely impressed at the 
present day. In maintaining tliis approximation of the two 
kingdoms, he did not, hixwevx'r, also adopt the single scale of be¬ 
ings, which the genius of Ronnet had rendered so popular; on 
the contrary, he presented the tree of organisation as producing 
a multitude of lateral branches, which it would be impossible to 

arrange in linear continuity, witlwul doing violence to nature. 

o ’ 
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With regard to corfils, in particular, he shewed the error of the 
definition whicli was then almost generally received, as if they 
were hives of polypi; he demonstrated their trunk to be itself a 
livine substance, a sort of animal tree with several branches and 
heads; a compound animal, the stony part of which is only the 
common skeleton, which grows at the same time as the indivi¬ 
dual animals, but is not fabricated by them, lannjeiis w'as the 
first to support these bold ideas, w'hich are now universally re¬ 
ceived *. 

The Misrcllunca Zoologiva^ which ]*allas published the same 
year as his Elenclncs, adrled still more to his reputatitm. So 
young an author was seen with astonishment, uniting in himself 
all the merits ol‘ the great masters who then divided among them 
the empire of science boldly assuming as his models the great 
French naturalist and his fellow-lalxniter Daubenton ; taking 
upon himself their conjoined labour, and, without allowing him¬ 
self to be swayed by their authority, combining, with the pro¬ 
found sagacity of the one, and the patient accuracy of the other, 
those methodical and strict views condemned by both. 

But what would have excited still more astonishment, had 
the public mind at this period been capable of estimating it, was 
the sudden light vvhich he threw upon the least known classes 
of the animal kingdom, those which were confounded under the 
common name of Worms.- Not allowing himself to be imposed 
uptm by the errors of Linnams, any more than by those of Buf- 
fon, he shewed that the presence or absence of a shell cannot 
afford the true'basis of their distribution, but that the analogy 
of their structure ought to be first consulted; that, in this re¬ 
spect, the ascidia, and not the tethyscs, as Liniiaus imagined, are 
the true analogies of the bivalves; that the teredo, as Adansou 
fiad already shewn, ought also to be united with them; that the 
univalves, on the contrary, are more allied to the slugs, the do- 
rises and scyllajaj; lastly, that the aphroditaj, of the anatomy of 
which he at the same time gave an excellent account, ought to 
be placed liear the nereides, the*scrpulae, and other articulated 
vermes, whether these possessed shells or not. 

• The Elenchns Zoophytorum has been translated into Dutch by Boddart, 
and into German by Wilkens. Herbst has publislicd the latter translation 
■with additions and plates. Nurcmbejfg, 178V, 4to. 
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Assuredly the naturalist whose first glance was so jjenetraling, 
would have cleared up the chaos in which these invertebrate 
animals were enveloped, had he contmued to pursue the inves¬ 
tigation ; but unfortunately, he published his ideas before they 
were sufficiently matured. 

He did not separate the sepias from the slugs so much as they 
should be separated; he imagined the medusae to have an affi¬ 
nity to these two genera which they do not possess; he admitted 
also an affinity, which docs not exist, between the bivalves and 
the echinodermata ; and, lastly, he associated with these latter, 
on the one hand, the actinia?, which are zoophytes; and, on the 
other, the sea-acorns or balani, wffiich are much more closely al¬ 
lied to the bivalves. 

These errors, which a little more examination would have en¬ 
abled him to have avoided, contributed, perhaps, to reserve for 
other times a necessary revolution in the track to which he was ad¬ 
vancing,—^so mud) are the conquests of mind, like other con¬ 
quests, subject to be arrested by the smallest accident. The most 
astonishing circumstanci? is, that he himself should have over¬ 
looked these bcautifid perceptions. Having rctuimcd to Berlin in 
1767, he reprinted, with many additions, his MisccUaiiea, under 
the title of Spicilegia Zoological and omitted unquestionably 
the most valuable memoir of the first collection; nor did he ever 
again turn his mind to the subject. ^ 

These two works spread wide the reputation of Pallas, and 
various governments made proposals to him. Perhaps he would 
have preferred his own, had he received the least encouragement 
from it; but, as too often happens, it was in his own country 
that his value was lea.st appreciated. When thus under the ne¬ 
cessity of quitting his native land, he did not hesitate what other 
to select. The country which presented a newer field to his re¬ 
searches was preferred, and he accepted a place which was of¬ 
fered him by Catherine II. in tlic Academy of Petersburg. 

The Russian Empire, in the ninth century, the period at 
which history begins to speak of it, already almost extended 
from the Baltic to the Euxinc Sea. Its existence was first an¬ 
nounced to Europe by its bold enterprises against the Turkish 
Empire. Being soon converted to Christianity, its sovereigns 
allied themselves with the JCings of France, and entered into po- 
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liticiil relations with the other potentates. An imprudent divi¬ 
sion gave rise to iliseord in ilieir states, their best provinces were 
conquered by the Poles, and they themselves became tributary 
to the Tartars for three centuries. They at length cast oil’ this 
yoke, and became ccmcpierors in their turn ; but, during their 
subjection, literature and civilization had rea})pcared in Europe, 
and Russia, at her restoration to freedom, found licrself at an 
immense distance behind the other Christian states. The first 
English who landerl lliere, in the sixteenth century, considered 
it almost as a new discovery. Peter the Great made astonishing 
efforts to introduce into it the custom.s and knowledge of Europe. 
After passing through all the ranks, to habituate his great no- 
ble.s to military subordination, after working as a carpenter, in 
order to form a marine, he wishtnl to be admitted as a member 
of the Academy of Science of Paris, for the purpose of inspiring 
his people with a taste for instruction ; but, in the accomplish¬ 
ment of these objects, his success was not equal: The army was 
jwomptly subjected to the German mode of discipline; the court 
quickly assumed the French manners ; wliile, to have an aca- 
deirty, it \va.s necessary to bring its members entirely from other 
countries, and to keep it uj> for a long time by recruits from 
them. 

Germany, where the mimcj’ous cities and universities 
duced in some measure a superabundance of instruction, con* 
islantly supplied these dcfieicneies, and many of her most illus¬ 
trious literati found ii-; Russia a fortune, and moans of prosecu¬ 
ting their favourite pursuits, which, perhaps, they could not 

*9 §• 

liave enjoyed in their own countrj'. It was thus that Bernoulli, 
Bayer, Euler, Gmelin, IVlidler, Amman, Lowitz, Duvernoy, 
gave to Euro})c that beautiful .seiics of labours, under the title 
of the Memoirs of the Academy of Petersburg; it was tints that 
they laid open to us, in all its relations, the immense territory of 
Russia, and, it may be said, made it known to the Russian Go¬ 
vernment itself. 

In fact, no sooner had the Grand Dukes of Russia obtained 
possession of the throne and title of the Czars of '^fartary, their 
ancient sovereign'', than .some enterprising atlvenltircrs pushed 
‘Itcir way toward the East. The most prutlent settled <atnong 
’he mountains rich m ores of every .dpscription, which form the 
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irue boundary of Euro[)t; ami Asia; while others atlackuil the 
only rcinaiuitig princedom of any consequence that existed in * 
these barbarous regions, and delivered up his states to their Czar. 
As soon as the Russians had gained a footing on tlicirtiseb and 
Oby, their inquiries after furs and mines drew them farther on ; 
by degrees they imposed some tributes upon the wandering 
tribes of those vast soliliulcs ;—and thus, in less than a century, 
established tliat strange tanpire which, in its extreme limits, 
touches America, Japan and China, and in which a few thou¬ 
sands of soldiers are suflicient to guard 1500 leagues of coun- 
try. 

Rut to enjoy in reality the possession of such a territory, ifc- 
was necessary to become properly ac([uaintcd with its nature and 
resources, and, after having concpiered it, it becami? expedient 
to commence its real discovery. 

To the genius t)f Peter the Great this task also was reserved, 
lie was the first European monarch to whom the glory l)elongs 
of having conceived those ]jurely scientific expeditions, on a 
great scale, in Avhicli men possessed of various kinds of know¬ 
ledge, and aiding each other in their labours, examine a coun¬ 
try in all its relations, expeditions of wliicb antiquity ])resents 
some cxam])les, but Avhicb France and England carried to tlicir 
greatest perfection at the end of the last century, by limiting 
ibcir objects solely to that of enlightening Europe, and present¬ 
ing to savage man some ol die advantages of civilization. 

Hcncc, Messercbmklt of Dantzic traversed the whole of Sibe¬ 
ria, between the years 1720 an(T‘l725; and brouglit back an 
immense collection of observations ; but tbcMcatli of the Czar 
proved fatal to his prospects, his labours were neglected, and he 
died in misery. In 1733, the Empress Anne Iwanowna, niece 
(if Peter the Great, avIio cUsplayed on the throne a character 
very different from that which those who caused hci' to mo&nt 
it imagined her to possess, resumed the projects of her uncle. 

A more numerous commission, which lasted ten years, procu¬ 
red for natural history the_ excellent memoirs of Stcllcr, and 
those of John George Gmelin, the head of a more* numerous fa¬ 
mily, and not less celebrated in that science than the Bcrnoullis 
Avere in mathematics. 

The troubles which followed the death of Anne, and the lie- 
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gleet and discouragement which foreigners met with in the 
reign of Elizabeth, occasioned these first attempts to be lost 
sight of; but Catherine II,, who had in view to make the patli 
by which she came to the throne forgotten, amid tlie glory of 
tvery kind with which she invested herself, could not overlook 
so efficacious a means. Besides, her attention was roused to this 
object by a particular circumstance. 

At the time of the first transit of Venus, in 1763, France had 
sent the Abbe Chappe d’Auteroche to Tobolsk, in order to 
make astronomical observations. On his return he published 
a narrative, the sarcastic tone of which so irritated the Em- 
.press, that it is said she took the trouble of refuting it herself. 

She was therefore unwilling that foreigners should undertake 
the observation of the second transit, which was to take place in 
1769» and, in selecting for this object astronomers from her 
own academy, she judged it necessary to send along with them 
naturalists capable of examining the country. 

Pallas had the good fortune to see himself appointed to take 
a part in this undertaking. Good fortune I call it, because 
he looked upon this appointment as such. A distant jour¬ 
ney cannot fail to be attractive to a young man, and more espe¬ 
cially to a young naturalist; and this desire of searching for 
new productions has probably deprived us of many discoveries 
of the mind. Pallas himself furnishes a proof of this; for al¬ 
though endowed with an activity that knew no limits, and less 
exposed than any one to allow himself to be distracted from his 
meditations by fatigue, it cafinot by any means be doubted 
that he would have, rendered more benefit to science by his ge¬ 
nius than by his journeys. 

He displayed in a striking manner the union of these two qua¬ 
lities during the space of about a year that he remained at Peters¬ 
burg. In the midst of all the preparations lor so great a journey, 
he digested several new writings *, and gave to the Academy his 
famous memoir on the bones of large quadrupeds that are found 
in such abundance in Siberia, in which he shews that there oc¬ 
cur in that comitry elephants, rhinoceroses, buffaloes, and many 
other southern genera, and that their quantity is almost incalcu- 

• Printed at Uciiui during liis journey from 1769 to 1774. 
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lablc * ; facts which first excited the attention of naturalists to* 
these astonishing objects, and which laid the foundation of that 
beautiful superstructure which has Since been reared. 

The expedition, however, after receiving its instructions from 
the Count Wladimir Orlof, president of the academy, set out in 
June I'TfiS. It consisted of seven astronomers and geometii. 
cians, five naturalists, and several students, who were to proceed 
in different directions over the immense territory which they 
were destined to traverse* 

Pallas, in particular, after traversing the plains of European 
Russia, and wintering, in 1769, at Simbirsk, on the Wolga, in^ 
the midst of the Tartar tribes, th6 ancient conquerors of the 
Russians, and now in a great measure agriculturists, stopped at 
Oreraburg on the Jaik, the rendezvous of those still nomadic 
hordes, which wander in the salt deserts, to the north of the 
Caspian Sea, and of the caravans which carry on the trade be¬ 
tween India and Europe. 

Descending from the Jaik, lie remained for some time at 
Gouriel on the Caspian, and observed with care the nature of 
that great lake, which, according him, was formerly of much 
greater extent, and whose ancient banks are still to be recognis¬ 
ed at a great distance toward the north and jnorth-west. 

The year 1770 was employed in visiting the two sides of the 
Uralian Mountains, and the numerous iron mines which arc 
wrought in them. It is here that Russian adventurers have ac¬ 
quired, in a few generations, fortupes which have put them on 
a level with the greatest nobles of Europe. 

After visiting "^fobolsk, the capital of Siberia, Pallas wintered 
at Tcheliabinsk, in the centre of the more important of these 
mines. 

From this place he proceeded in the spring of 1772, to anp- 
ther district, rich in mines, viz. the government of Koliwan, 
which is situated on the northern slope of the Altain Moun¬ 
tains, a great chain which extends from east to west, and which, 
by repelling the winds from tlte south, renders the c;}imate of Si¬ 
beria much colder than might be expected from its latitude. In 
these mines many traces of old workings arc found, which 

* Nov. Comm. Petrop. xiii. 
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IJailiy attributes to the aiicieiit northern liibes, in his opiruoii 
the (list inventors of the arts and sciences. Pallas proves, on 
the contrary, that these works were carried on ]>y the ancestors 
of the Hungarians of the present day, who, it is known, derive 
their orimn from a nation that arrived in tlicse countries in the 
seventh or eighth century. This journey terminated at Krasno- 
jarsk on the Jeiiissci. 

The year after, our traveller, always proceeding eastward, 
crossed the great Baikal I.ake, and passed through the moun¬ 
tainous country, known by the name of Daouria, which extends 
to the Chinese frontiers. It was only here that he began to ob¬ 
serve the productions of natfire, to assume an appearance entire¬ 
ly diflerent (Vom those of Europe. The plants exhibit singular 
forms ; animals of genera unknown to us, clamber among the 
rocks, or sometimes straggle thither from the great deserts of cen¬ 
tral Asia. 

Pallas, after viewing a multitude of h.'ilf savage tribes, at 
length came once more upon a civilized nation, the civilization 
of which, however, in none of its forms resembles that of Europe. 
He could not hel]) considering the Chinese as a race which has 
been separated from us, at least since the last catastrophe of the 
globe, and which Itas followed in its development an entirely 
isolated course. 

After retracing nearly his former steps, and passing the win¬ 
ter a second time at Krasnojarsk, our traveller returned in 
17713, to the Jaik and»thc C/ispian Sea, visited Astracan, and 
examined the Indians, the Bucharians, and the other iuliabi- 
tants of the centre and south of Asia, who were mingled with 
the heterogeneous population of that city. He approached the 
Caucasian chain, the native country of the white race of men, as 
ihp mountains of Daouria appear to be of the yellow race, passed 
another winter at the foot of the branch of mountains which se¬ 
parates the Wolga from the Tanais, and at length returned to 
Petersburg, on the 30th July 1774. 

While thujs pursuing the principal route, he sent off in various 
directions pupils who were under his direction. 

Pallas employed the leisure of hi.s winter quarters in drawing 
up his journal j and, according to the plan prescribed by the 
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C<»unt Orloff*, he sent it every year to Petersburg, where its v«- 
1 nines were successively published^. 

It may be conceived that, labouring in this hurried manner, 
and destitute, in these solitudes, of books, and of every means of 
comparison, he would necessarily be exposed to fall into some mis¬ 
takes, would bring forward things already known, as if they were 
new, and would repeat the same things several times. AVc must 
allow, too, that he might have given more animation to his narra¬ 
tive, and presented the interesting objects of which he treats in a 
more prominent manner. His long ami dry enumeration of mines 
and forges, his repcati'd list of common plants which he gathcri^, 
or of ordinary birds which he saw ixissing, do not form agreeable 
reading. He docs not truns])ort his reader along with him ; lie 
does not jilace, as it were, before liis eyes, by the power of his 
style, as more happy travellers ha\e done, the grand scenes of 
nature, or the singular manner.; v. hich he Avitnessed; but it will 
midoubtedly be allowed in excuse, that the circumstances under 
which he wrote, Avere not of the most inspiring dcscriplion. 

Winters of six months’ duration, passed in huts, far from any 
thing connected Avith literature, \*ith black bread and brandy 
for bis only restoratives; a degree of cold so intense as tt> cause 
mercury to free/c; summers insu])porlable from their heat dur¬ 
ing the fcAV Aveeks AA^bith they lasted; the greatest part of the 
time of his journey emplovi d in scaling rocks, fording marshes, 
in making his way through Avoods by felling trees; those my¬ 
riads of insects which fill the atmosphtfre of northern countries, 
covering him every moment Avitb blood; ,^fibcs of men im¬ 
pressed with all the miseries of the country, disgustingly 
slovenly, often frightfully ugly, and always stii[)id in the highest 
degree ; the Europeans themselves hrutali.^ed by the climate and 
by indolence—all this might Avell liavc cooled the most lively 
iraasnnation. 

After a long voyage, the smallest spot of cartli, the slightest 
appearance of verdure, seem a paradise to the navigator, and 
when it is on the Friendly Island.s, or at Otaheite^ that he lands, 

• The first volume appeared in 177‘-2, in quarto; the second in 1773, and 
the third in I77fi, in Genuaii, with a great number oi' plates and maps. There 
is a rrencii translation by JVl. tlautbii i de la Pevj onie, in four volianc.s, quarto, 
Paris 1777 ; and a second edition Avith notes by MM. Lamarek and Langlcs. 
Paris, second year of tlic Hcpublie, volumes octavo, with an Atlas. 
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he becomes a poet in spite of himself. At Kamtschotka, is it not 
enough that one have barely the power to write ? 

Fallas, young and vigorous as he was, returned enfeebled by 
the sufferings conseejuent on so jiainful a journey. At the age 
of thirty-three, his hair was grey; repeated dysenteries had di¬ 
minished his strength ; obstinate ophthalmia had threatened him 
with loss of sight His companions were still more exhausted 
and reduced ; Scarcely any]of them lived long enough to publish 
his narrative himself, and it was upon Pallas that the task of 
rendering this tribute to their memory also devolved. 

, The great objects which he had seen, had impressed them¬ 
selves too forcibly upon his mind, to allow him to remain con- 
tcntetl with the journal which he had hurriedly traced of them. 
He had profoundly observed the earth, the plants, the animals 
and the men ; his observations, cherished and combined by re¬ 
flection, became to him the subjects of so many works, in which 
he clearly displayed his power. He gave the history of some.of 
the most celebrated animals of Siberia, the musk, the glutton, 
the sable, the white bear * ; and this history is so full and so 
well related, that it may be said there is not a quadruped, not 
even the most common, so well known to us as these. 

The glircs alone furnished him with matter for an entire vo¬ 
lume, so numerous were the species which he had discov ar¬ 
c'd. Their history and anatomy were treated with all the rich¬ 
ness of which Buflbii and Daubenton alone had hitherto given 
an example ; and although, from modesty, he did not form new 
genera of them, his descriptions were so well executed, that any 
intelligent systematist could readily extract the generic characters. 

The class of quadrupeds also owes to him the accurate know¬ 
ledge of a species of solipede, intermediate between the ass and 
the horse, a sort of natural mule which is propagated in the de¬ 
serts of Tartary -f*; that of a new species of wild cat from which 
he thinks our Angora cats are derived ^; it owes also to him 
more perfect ideas than had previously been formed regarding 
the wild ass of these deserts ||, regarding the small buffalo, whose 

• These last fo>»r numbers appeared from 1773 to 1700. M. Rudolph! 
jnentions that ho intended to print six more of them. 

+ Equus hcraiouus, Nov. Com. Tetrop. xix. p. 394. pi. 7- 
i Felis Manul, Ibid. 1701, Part i. ^ 

II In the ntw Nordischc ReytrUgc. v.ii p. 82. pi. 1, and in the Act. Pe- 
frnp. I. 
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tail, lurnished with long hairs like that of the horse, supplied 
those marks of military dignity which the Turks have borrowed 
from the Tartars, thdr ancestors *, and regarding the small yel¬ 
lowish foxes of the deserts ol' the north of India, which some 
have imagined to be the pretended auriferous ants ofHerodolus'f*. 

It is much to be regretted that Buffbn took no notice of these 
valuable accounts of quadrupeds; their unaltered translation 
would have formed a beautiful ornament to a work which Pal¬ 
las took as his model, and to which he certainly is not inferior 
in the parts which he has treated. 

It is impossible for us to enter into a detail of all the biijdsj 
reptiles, lishes, mollusca, wonns and zoophytes, of which he was 
the first who published descriptions. The mere eniuneration 
of the numerous memoirs which he printed among those of the 
academics of which he was a member, would much exceed the 
limits that arc prescribed to me. He was not even frightened 
at the imnmnse project of a general history of the animals and 
plants of the Ilussian Empire, and had even put it in execution to 
a great extent, although such an undertaking must have presented 
more difficulties to him than any other. 

In fact, it was, so to speak, when on his journey that he be¬ 
came a botanist; for, until then, the history of animals was the 
study that he preferred. The descriptions of plants, also, which 
accompany his journal, have ingarred some censures; but he 
had scarcely arrived, when he engaged with ardour in this piu- 
suit. The Empress, whose taste the Flora Rossica flattered by 
its magnificence, owlered to ho transmitted, to the author the 
herbaria collected before his time by the travellers that had been 
sent out by the government, and took upon herself the expence 
of the engraving and printing. He himself had made considerable 
collections of plants, and the work promised to extend, in a re¬ 
markable manner, our knowledge of the vegetable kingdont; 
but no more than two volumes of this work were published 
which principally contain the trees and shrubs. There arc only 
a few plates of the third, bteause in Russia, asi elsewhere, the 

• Bos grumiiens. Act. Petrop. I. Part. ii. p. 332. 

Canis Corsac, Ncuc NordiscLc Beytrago, i. p. 29. 

+ Flora Rossica, seu Stirpiuin Imperii Ilossici, per Europam et Asiam indi 
genaruni, Descriptioues et Icoues. Folio. Petersburg, 1784 and 1788. 
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jfflfiallest change in the administration stops the most important 
publications, when tliey have no immediate connection with the 
interests of the government at the time. Pallas afterwards gave 
to the worltl a part of his botanical discoveries in works that 
were less magnificent, but which he was able to publish without 
foreign aid. 

Of these his history of the Astragali was the first He 
then gave a history of‘ the Halophytes, or those maritime plants 
of the family of the Salicornia’, so abundant in the steppes, or 
plains of sand impregnated with salt, which covct the southern 
ptf’*ts of lliissia f. The Absintliim and Arternisise which arc 
not less abundant on these steppes, and which had already 
been remarked there by the ancients, w'cre to form a sequel to 
the Halophytes; but the misfortunes occasioned by the w'ar in 
Germany stopped it at the 59tb plate. 

The interruption of his great Flora of Russia did not j)re- 
vent him from undertaking a work, equally general, on the ani¬ 
mals of that empire, a country which produces almost all those 
of Europe, the greater part of those of Asia, and which, more¬ 
over, possesses a great number peculiar to itself A volume t)f 
this work w'as printed in I’ctcrsburg, but it has not been pub¬ 
lished!. Pallas laboured at it until his last moments, and has 
left the whole manuscript relating to the vertebrate animals. M. 
Rudolphi, who knew' him, assc*rts, and it will easily be believed, 
that it contains several new speeies, and many interesting ob¬ 
servations. 

He had commenced a distinct work on the Insects of Russia, 
of which only two numbers have appeared §. 

It is .seldom that men so laborious, occupied w'itli conducting 
at once so many undertakings, have their judgment sufficiently 
exercised to conceive those fundamental ideas which are calcula¬ 
ted to produce revolutions in science; but Pallas forms an excep¬ 
tion to this rule. We have seen how near be was to effecting a 

• Species Astragaloriim Desrripta- et Iccjpibus coloratis instrucla?. Fol. 
liCips. 1800. 

+ Illustrationes Plantarum impt-rtccte vel iioiuluiii Fol. 

Lcips. 1803. 

J Fauna Asiatica-llossicii, IVlrtjp. 1811 ami lOla. 

g leones Iiiscctoruin pra'sertim llussia; Sibiri£^‘<iuc po<-uliariuni; F.rlaiif', 
1781 ami 1782 . Uo. • 
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diaiigc ill llie aspect of zoology ; and in that of the tlieory of th# 
earth he effected a real change. An attentive consideration of the 
two great mountain chains of Siberia enabled him to discoier thc- 
great law which has since been found to hold good universally, 
of the succession of the three primitive orders of mountains, the 
granitic in the middle, schistose on their sides, and limestone 
mountains outermost. It may be said, that this great fact, dis¬ 
tinctly expressed in ] 777, in a memoir * read lo the Academy 
in the presence ol G^ustavus III. of Siveden, ivas the origin of 
the present system of geology : Saussiire, Dcluc and Werner, 
set out from it to arrive at the true knowledge of the slructujrc 
of the earth, so different fi-om the fanc’ful ideas of preceding 
writers. 

Pallas, besides, rendereil a very great service to geology by his 
second Memoir on the Possil Pones of Siberiain which he 
brings together all that he had observed concerning them during 
his journey, and especially relates the fact, then almost incredi¬ 
ble, of a rliinoceros having been found entire in the frozen 
earth, with its skin and flesh. The elephant discovered on the 
sea-shorc in a mass of ice, and in such good preservation that 
the dogs eat its flesh, has conlirmed this important observation, 
and given the final blow to Pufron'’s tlicojy regarding the gra¬ 
dual cooling of the polar regions. 

Pallas was not so happy in his Jiyporhesis of an eruption of 
waters coming from the sonth-east, winch might have tran.sport- 
ed and buried in the north the animfils of India. It is now 
clearly demonstrated, that the fossil animal'i.are very different 
from those of India. 

The great mass of iron whieh he observed near the Jonissci, 
was also an entirely new phenomenon in mineralogy j. This 
mass lay isolated on the surface t)f the ground, on the sununit 
of a mountain, far from any vestige of a volcano or of mining- 
operations. It weighed IGOO pounds. The metal, which was 
perfectly malleable when cold, was vesicular, and contained vi¬ 
treous matters §. The TartSirs said it fell from htaven, and re- 

■ Oliservations on the Formation of Mountains; Act. Petroji. 177f5- rar.- 
I. &c.; and sepaiMtely in l2nio. Petorshur^, without date, reiii-iuted at P.n h 
in 1779 and 17 « 2 . 

Nov. Comm. Petr, xvii.* ^ t Act. Polvoi). Pai'-1 

§ This vitreous matter is olivine.—-Kn 
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gai'ded it as sacred. It also contributed to make known M. 
Chladni’s conjectures respecting the truth of the falling of 
stones from the atmosplicre; a conjecture now as plainly con¬ 
firmed by the observations of a few years, as the most anciently 
announced truths could be. 

Pallas’s memoir on the degeneration of animals * also presents 
many ideas, which, if not demonstrated, are at least original. 
The unvarying character which horses, oxen, camels, and other 
domestic animals, which have few allied species, or whose hy¬ 
brids are sterile, present, compared with the infinite variety of 
r^’ces of dogs, goats and sheep, whose genera consist of numer¬ 
ous species which produce with one another hybritls capable of 
propagating, leads him to suppose that the three last species of 
animals arc in a manner factitious, being produced by the diver¬ 
sified alliances of natural species. lie thinks, for example, that 
the shepherd’s dog, and the wolf-dog, ow'e their origin to the 
jackal, the animal which appears to him, as well as to Gulden- 
stedt, the most closely allied to the dog, such as we now see him; 
the mastiff* seems to hini, on the contrary, to come from a mix¬ 
ture with the hyena; the small dogs with sharp muzzles, from 
the fox. 

But the writings vf'e have hitherto noticed arc only important 
to the naturalist: his history of the Mongol nations ought to 
prove interesting to every man of education •f, for it is perhaps 
the most classical piece of composition that exists in any lan¬ 
guage on the subject of the origin of nations. 

The name of IMongols might be extended to all those tribes 
of the northern and eastern parts of Asia, whose oblique eyes, 
yellow tint, black and lank hair, spare beard, and prominent 
cheeks, render them so hideous in our eyes, and of which a tribe 
devastated Europe, under Attila, in the fifth century. It be¬ 
longs, however, in a more peculiar sense, to another tribe, 
which, under Gengis Khan, in the eleventh century, laid the 
bases of the most formidable dominion which has yet existed 
upon the earth. China, India, Persia, and all Tartary, were 
successively subjected by them ; they rendered Russia tribu- 

• Acta Petrop. 1780, pars ii. p. 0*2. 

t Collection of HLstorical Documents regarding the Mongol Tribes; in 
German, 2 vols. 4lo, with many plates. Peteseb. 1776 and 1801. 
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tary, and made irruptions into Poland and Hungary. But after 
a few centuries,' fortune l)ccamc adverse to them. Driven 
out of China and Persia, destroyed in India, subjected to the 
Russians in the western parts of their ancient conquests, and to 
the Chinese in their original country, they have only pre¬ 
served independent cstablisliments in some districts to the 
west of the Caspian Sea. Having returned to the pastoral life, 
most of them wander, like their ancestors, in the vast deserts of 
central Asia, waiting until the discord or decay of the neigh¬ 
bouring empires permits some enterprising adventurer to collect 
them for new conquests. This is#vhat Russia and China seek 
to prevent, by dividing them, reducing their number, and 
Sometime'S transplanting them, when they mutiny, !o enormous 
distances. And yet, in this slat.' of subjection, these unfortunate 
beings preserve the pride of rank and nobility; they have long 
genealogies ; tlieir chiefs cabal against one another, and intrigue 
at the court of their sovereigns for augmentations of authority. 
The Grand Lama, who governs the consciences of all these tribes 
by a hierarchy almost as absolute as that of the Romish church, 
gives a sacred character to this authority by his patents, which 
thus become in his hands a means of intrigue and of disturb¬ 
ances. These continual agitations cannot be l)etlev represented 
than by the recital of an event which Pallas relates in detail, 
and which may even aft'oi d us an ^dca of those famous migra¬ 
tions of tribes which form st) remarkable an epoch in the history 
of Europe. 

An entire tribe, which, after the conquest of the last Emperor 
of China, Kicn-Long, hatJ taken refuge in the Russian territory, 
and which had settled, in 1758, in the deserts of the country of 
Astracan, having somehow become discontented, and being more¬ 
over excited by the intrigues of their principal Lama, resolved, 
twelve years after, to return to the countries subjected by the 
Chinese. The preparations necessary for their journey were 
continued during several months, without any one divulging the 
secret. At length, on a fixed day, in the beginning of 1771, 
the whole nation, men, women, and children, to the number of 
more than 60,000 families, emigrated in three divisions, carry¬ 
ing away their tents, their flocks, and their baggage, and taking 
.TANUARV—MABCII lS98. • Q 
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with them whatever they met mth on their route, whether men 
or treasure. In this manner, they traveUed upwards of 500 
leagues, without being arrested cither by the troops that were 
sent after them, or by the rivers, the attacks of the tribes which 
they met with, or the mortality of their }%ople and animals. 
Nothing like this had occurred since the flight of the Children 
of Israel from Egypt. 

'Pallas not only treats of the origin and physical characters of 
these tribes, their manners and govenimcnt, but also devotes a 
great part of his work to the exposition of their religion,—a re¬ 
ligion of a singular nature, nfhich had been banished from Indos- 
tan by the Bramins, in the first century of our era, and which, 
at the present day, being the predominant religion in China, Ja¬ 
pan, the half of Tartary, Ceylon, and the whole of the penin¬ 
sula beyond the Ganges, almost ecjuals, in point of extent of 
territory, Christianity and Mahomedanism. The metaphysical 
doctrines on which it is founded, its dogmas, its moral maxims, its 
canonic right, its ceremonies, and even the vesture of its clergy, 
have so great a resemblance to Christianity, as to have astonished, 
and sometimes deceived, our missionaries; but, at the best, it 
would merely be a Christianity altered by the most monstrous 
adulteration. The supreme chief is not only Uie vicegerent cf 
God, he is God himself, who is successively incarnated in all tic 
individuals raised to this difjhitv. Some of the inferior chiefs al- 
so partake of divinity. The Chinese monarch acknowledges thif. 
claim to it; but, to prevent fltoir abusing it, he has taken care 
to make himself‘ttiaster of their sacred cities, and their spiritual 
authority is only exercised under his influence. In this religion, 
as in many others, a schism has taken place, and, for about two 
centuries back, there have been two independent Grand Lamas. 
As in some other religions also, these two chiefs long denounced 
each other; but the singular circuniatance, and one which they 
alone have exhibited, is, that they have become reconciled to 
each other; that they mutually recognise each other as gods, and 
that their partisans live peaceably together throughout all Tar- 
taiy. 

The schism originated in a reigning Lama pretending to 
admit women to ihe honours of the priesthood. The rigid fol¬ 
lowers of the ancient customs jvould* not pardon him for such 
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a iichcme, and the consequence was, that he lost two-thirds <5f 
his empire. 

Pallas does not leave us ignorant of any of the mysteries or 
rites of this religion. In general, he displays as much capacity 
for detailing the customs and opinions of nations, as he proved 
himself (]^ualihed, in his hrst works, to describe the productions 
<)f nature. It is difficult to comprehend why this work has not 
l)cen translated, while so many insignificant journeys arc daily 
issuing from the press. ■ 

An essential part of the history of nations, that which leads 
us farther back than all written do^imcnts, is the knowlcdge^af 
their languages. It is by this, and not by any traditions, tliat 
we may be enabled most successfully to judge of their descent, 
and to trace their genealogy; and there is no government in 
existence better calculated to favour this important study than 
the Russian, the subjects of which speak more than sixty dif¬ 
ferent languages. The Empress Catherine II. formed the inge¬ 
nious idea of getting com[)arative vocabularies drawn up of all 
the tribes subjected to her sceptre*'; slic herself laboured at it 
for s<)me time, and directed Pallas, who of all her literati had 
seen most tribes, and learned most languages, to collect the 
Asiatic v(x:abularics, restricting him, ho\^ever, to the list of 
words which she had drawn up. It will not allbrd matter of 
surprise, that a woman and a sovewc;ign should not have sek*cted 
these words so usefully, and with such ])rofound views, as a pro¬ 
fessed etymologist would have dbne ; and it is difficult to ima¬ 
gine how those whom she appointed her fellow labourers in this 
work, had not ventured to represent to her the defects of her 
plan. Besides, it will be perceived that a mere vocabulary 
could not afford an idea of the mechanism and spirit of lan¬ 
guages ; but still it was a valuable work, and one that has bben 
highly useful to other literati in their researches. 

The Empress bestowed on Pallas many other marks of her 
confiden(H>. He was an active niember of the Commission appoint¬ 
ed in 1777, with the view of making a new Topography of the 
Empire ; he was named Historiographer of the Admiralty, a si¬ 
tuation which obliged him to give his opinion on scientific ques- 

• Linguarum iotius orbis vocabularia comparativa, Augustissimoe cura 
coUccta. 2 vols. 4to. 


Petefsb. 178C and 1789. 
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l'K>ns relative to the navy; the Grand Duke Alexander, after¬ 
wards Emperor, and his brother Constantine, received instruc¬ 
tions from him in natural history and physics. 

Employed in so honourable a manner by tlie Government, 
decorated with titles proportionate to his employments, applaud¬ 
ed by tile learned world, Pallas enjoyed at Petersburg all the 
consideration that could be allied with his quality of foreigner 
and his state as a mere literary character; but it appears that 
the habit of travelling, like that of the savage life, renders an 
abode in cities difliicult to be endured. 

"Equally fatigued with hif* sedentary life, and with the crowd 
of people of the wt>rld and of foreigners, for w'honi the house 
of so celebrated a man was a natural rendezvous, he seized with 
avidity the op[)ortunity which the invasion of the Crimea af¬ 
forded him of visiting new^ countries, and employed the years 
1793 and 1794 in traversing, at his own expence, the southern 
provinces of the Russian empire 

He revisited Astracan, and traversed the frontiers of Circas¬ 
sia, a mountainous country, which ])roduees the most, beautiful 
of all the races of the human species, and tlie singular manners 
of whose inhabitants may have given rise to the fable of the 
Amazojts; the married men can only see their wives in secret, 
and by introilucing tlicraselves under night tliroii^h their win¬ 
dows. This country is licsifles singularly remaA^le for the 
multitude of tribes, difl’ering from each other in their forms and 
languages, that inhabit its doRles, forming the remains of the 
tribes which passdtt through it at the time of the great migra¬ 
tion of the nations. The Huns, the Alans, the Uzes, the Ava- 
res, the Rulgarians, the Coiimanes, and Pctchenegres, and those 
other barbarians, whose names were almost as frightful as their 
criiclty, have left colonies amidst the rocks of the Caucasus, and 
there Man may be gathered as it were by specimens. 

But Pallas did not chuse to risk himself among tribes, which, 
although interesting in a high decree, arc yet very dangerous, 

• We have the account of this Journey also in German am] French, 
2 vols. 4to. Lcips. 1799 and 1801, with many beautiful coloured plates, and 
there has lately appeared a new French tran.slation, with notes, by MM. de 
ia Bmilaye and Tounclier. Paris 1811. 
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He afterwards proceeded to the Crimea, the ancient Taiiris, *a 
singular peninsula, flat, and arid on the side by which it is con¬ 
nected with the continent, and raised on the opposite side into 
mountains which inclose beautiful and fertile valleys. For¬ 
merly civilized by Grecian colonies, occupied during the middle 
ages by the Genoese, afterwards inhabited by tlie Tartars, who 
at length acquired tolerably peaceable manners, it has of late 
fallen into the hands of the Russians. It is well known with 
what preparation Potemkin led the Empress into this new con- 
ipiest, and by what prodigies of expence and despotism this fa¬ 
vourite gave for a few days to des^ts the appearance of fertile 
and flourishing countries. It may be said that Pallas partici¬ 
pated in the illusion of his sovereign, or perhaps the contrast 
between the pleasant valleys of the coast, opening to the south, 
enjoying a view of the sea, and planted with vines and roses, 
and the melancholy plains of the north of Russia, struck him 
too forcibly. He drew an enchanting picture of the Tauris*, 
and, as a proof that he was sincere in his praises, hastened to ob¬ 
tain for himself a retreat in it. 

Repose, which he had so long shunned, had now become 
necessary to him. In his last journey, wishing to examine 
the banks of a river, the surface of which* was frozen, the ice 
broke under him, and he suiik in the water to the middle. Re¬ 
mote fromlMssistance, and during a very intense cold, he wras 
obliged to travel for several leagues, without a change of dress. 
This accident occasioned pains, ti^hich he hoped would be alle¬ 
viated in a milder climate than that of Petersburg; but his 
change of residence, far from producing this elfccl, only addc'd 
to his physical sufterings evils more insupportable, chagrins and 
cares of all kinds. 

The empress, informed of the desire which Pallas shewfetTof 
living in the Tauris, very handsomely presented him with two 
villages, situated in the richest district of the penin.sula, and a 
large house in the city f)f Achinetchet, named by the Russians 
SyinphcrojK)!, which Avas llien the chief place of’the country, 
and with a considerable sum of money for his establishment. 

* Tableau Physique ct Tiipographiquc cle la Tauride (Nov. Act. Petrop. 
lorn. X.), rc-})riuted at Paris in the vear vii. (lOOJ).) 
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Fallas lietook himself thither in the end of 1795 ; but this 
climate^ whicij had appeared to him so fine during a short resi¬ 
dence, proved, after more experience of it, inconstant and moist. 
The beautiful valleys were rendered [lestilential in autumn by 
marshes; the winter was very severe; tlie inconveniences of bolh 
the north and of the south were felt in it. Besides, projierty 
bestowed somewhat loosely, because it was thought entirely dc- 
jx:ndent upon the old demesne of the Khans of the Oimea, be¬ 
came in part liable to be disputed, and involved the new pos¬ 
sessor in endless processes. Lastly, and worst of all, Pallas 
h3d not suflieicntly considcr.:>d what a void he would experience, 
when, being removed from all the learned world, he would find 
it impossible to communicate his ideas. lie was quickly unde¬ 
ceived, and expressed his chagrin with bitterness in the preface 
to the second volume of his second journey. 

lie passed, however, nearly fifteen years in the Crimea, oc¬ 
cupied with the conliiiualion of his great works, and with the 
exercise toward strangers of the ancient hospitality ol‘ the coun¬ 
try ; labouring especially at a project of the highest importance 
to Russia, that of improving the culture of the vine, of which 
he had made great plantations in the valley of Soudac, the an¬ 
cient Saldaca of the Genoese. He judged the country so much 
the better adapted for this purpose, that he thought he liad 
found the vine in a wild state In it, although what he saw was per¬ 
haps nothing else than the remains of the ancient vineyards of 
the Greeks. But no (Kx-iqiatioh could reconcile him to so melan¬ 
choly a lile; and’fhe marks of esteem which he received from 
Europe, r)nly served to increase his regret at having left it, and 
made him tlie more sensible of what he had lost by doing so. 
At length, resolved to tear himself from liis situation, he sold his 
lands'fet a very low price, bade adieu for ever to Russia, and re¬ 
lumed, after an ab;encc of forty years, to close liis life in his 
native city. 

To a man who had lived fifteen ^ycars in Little I’artary, this 
was like cominji back from the other world. Some old friends 
whom be found seemed to him to recal his youth ; he resumed 
his former wannlli and eloquence when he was informed of the 
new advances of science, tlie rumours of which had but imper- 
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ffctly made its way to his retirement. His depressed spiriVs 
seemed entirely to revive"with these sudden enjoyments. 

The young naturalists, formed Tby his works, brought up in 
the admiration of his genius, but to whom he had been but an 
invisible oracle, listened to him as to a superior being come to 
judge them; for his long absence had multiplied the time, and 
put as it were s<?vcral generations between them and him. They 
assert, that, in the frank and prompt approbation which he 
gave to the new discoveries, there was in fiict to be recognised 
in this gcx)doId man, a mind superior to the prejudices natural 
to his age. lie treated his new disciples as a father, and j?ot 
with the dogmatism and superciliousness an old master. It 
is a boautilul trait in his character, that he was little disposed to 
criticise, and willingly gave to his contemporaries the [)rai.sc.s 
which they deserved,—^an effort fiilly as meritorious as that of 
giving tliem to his pupils. lie is also perhaps the least criti- 
eised by otljers of any dislingui.shed writer ol‘ the eighteenth cciu 
tury. He lias sometimes been reproached with somewhat of 
keenness and severity, for bringing together, for engrossing, as it 
were, by every possible means, tlu' observations or the objects ol 
study collected by others,—a quality calculateil lo displease those 
whose particular labours might be lost in thc'mass of glory, which 
legitimately belongs to the man who has conceived a great plan, 
but without which a multitude ofafacts, useful oiily^ from their 
association, would have been lost^ to science. N(jr did he ever 
make use of the observations of»\jthcrs, without explicitly ren¬ 
dering justice to their authors. •• 

Having thus returned to the country which had given him 
birth, and to friends who appreciated his merits; having again 
drawn near to an elder brother, toward whom so long a separa¬ 
tion had only caused his natural attachment lo become stijj^Mgt'r; 
attended by his only daughter, wht) cherished him with the 
greatest tenderness, Pallas still had the prospect of stimc happy 
years. He read with ini crest the new works on Natural His¬ 
tory; he proposed to visit tFie cities of Prance afld Italy thal 
were richest in instructive collections, to form actpiaintance with 
the distinguished men which they possessed, and thus to collect 
new materials for a concluding work. But the germs of dis¬ 
eases which he had contracted^rm his journeys, and during his 
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i^sidencc in the Crimea, developed themselves sooner than had 
been anticipated. His old dysenteries returned to such a de¬ 
gree, as to make him easily foresee that he cc3uld have no longer 
any resource, and, without tormenting himself with useless re¬ 
medies, he employed his last days in making the necessary ar¬ 
rangements for ensuring the continuation of the works which he 
left incomplete, and for disposing usefully of what there remained 
with him of objects anti observations to be published. 

He died on the 8tli September 1811, aged seventy years, 
within a few days. 

He was twice married, and left a daughter, whom he had by 
his first wife, .and who is now widow of the Jlaron Wimpfen, 
Lieutenant-General in the service of Russia, who died at Lunc- 
ville, in consequence of wounds received at the battle of Aus- 
terlitz. 

From the distance at which Pallas always lived from us, it 
would be difficult to collect enough, respecting his character, to 
describe it with certainty. It may be seen, by what he has pro¬ 
duced, to what degree he united sagacity with the ardour for 
labour. The peace in which he lived with his rivals indicates 
mildness of disposition, for it is difficult to attribute it to mere 
prudence ; and although nothing so much disposes one to excr- 
ci.se benevolence as his experiencing it himself, yet there is more 
in Ins never having attacked any person, than merely that no 
one ever attacked him. Thoss; who knew him, moreover, boast 
of the ecpianimity of his temper and his cheerfidness ; he loved 
pleasure, it is said^^ but only as relaxation, and without thinking 
it worthy of disturbing his repose. In a word, he appears al¬ 
ways to have lived as a man of science should, occupied solely 
in seeking after truth, and leaving the rest to the chances of this 
w'orld*^ The more experience one has, the more will he be sen¬ 
sible that such a mode of life is, on this earth, the surest means 
of neither endangering his well-being nor his conscience. 
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Obscrvatiom on the Large Brown Hornet of'New South Wales^ 

with r^crence to Instinct By tUe Rev- John M‘GAitvu£, 

A.M. In a Letter to James Dunlop, Esq. Paramatta*. 

During occasional hours of relaxation from more import¬ 
ant engagements, I have amused myself of late in studying the 
liabits and history of the large brown and black hornets of this 
country, which I know you have also done with much success. 
But as my views on the subject do not entirely coincide with 
yours, I cannot permit this, perhaps the last opportunity for 
many months, to escape w'ithout mailing a few reinai’ks upon IT, 
espc*cially as the excellent microscope 1 received from you (a 
present of inestimable value in this country), will enable me to 
prosecute the subject with more precision tlian 1 have yet been 
able to accomplish. 

There are few subjects that have occasioned more discussion to 
the naturalist and the moralist than instinct. The one, desirous 
of resting his knowledge on a few meehanieal principles, is unwil¬ 
ling to admit instinct as a direct operating agent in animals, and 
jjarticularly in insects, if ;iny cau^e can be discovered that will 
account, even imperfectly, lor their operations. The moralist, 
on the other hand, assigns to instinct every thing that indicates 
an ultimate design, though it cannot be a questum w'ith any 
man, that the same veneration for tfie Author of Nature would 
be excited, were every act of instinct reduced lo the commonest 
laws of matter and motion. For ile who implanted instinct, on 
the common view of tlic matter, must have implanted also the 
jiower of acting in conformity to known laws; and these actions, 
of course, become infallible proofs, that the laws which these 
individuals follow in their operation, existed before the indivi¬ 
duals themseb es ; giving thus a proof, if any were wdJffting, 
that both were created by the same beneficent hand. Instinct, 
therefore, we conceive, should always be considered as assisted 
or modelled by organic struetj-urc. 

Of all the works of instinct, none ha\e excited more sur¬ 
prise than those exhibited by Bees, Hornets, and other creatures 
of the same kinil, which form their hexagonal cells with such 

* Koad before the AVerneriaii Natural Historv Sociel v Jitb .lamiary I8ja. 
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, regularity and skill, that the most expert artizaii might in vain 
attempt to imitate or surpass them. Why is it they liave cho¬ 
sen this best of all forms “ 'stipare roscida mclla^ by which every 
atom of their labour becomes of use Why do they never de¬ 
viate from this rule.?' Why have they never advanced in im¬ 
provement since the first of the race completed his ]>rimitive 
cellThis, of itself, in place of leading us to assign the ef¬ 
fect to instinct, should lead us to ascribe it to the structure of 
the race, impelled by some principle beyond the reach of inves¬ 
tigation. 

Instinct im})lics a power of action for producing some effect, 
by mechanical means, without the agency of intelligence. To 
this view of instinct we are not disposed to object, if men do not 
stop at proximate causes ; for, whilst bodily conformation and 
structure may serve to attain certain ends, the principle from 
which these flow may still be denominated Instinct. 

The hornets of which we speak, are of several kinds. There 
is a small black species which forms a quadrangular cell, alx)ut 
a quarter of an inch in the side, and I’rom which a number of 
young ones, to the amount of ten or twelve, may sometimes be 
taken, of a dry, hard, brittle structure and glt)ssy asj>ect, with¬ 
out wings, and the^ head very indistinctly formed. This nest 
is often attached to the leaf of a wattle, or gum-tree, in which 
case it is often hid by the leaves. It is firmly attached to the 
leaf by a thin gluten. 

There is another very beautiful small nest, whose inmates wc 
have not ascertainpd, but the form of which is more regular and 
Surprising than that of the bee itself. It is six-sidetl, and the 
edges of the angles are formed into a rounded ridge. 

The nest of the large black and brown hornet is extremely 
cucIqj^s. It is fastened to the branch of a tree, sometimes a 
peach-tree, and sometimes to the twigs of a low shrub, close to 
the ground, and hid by high grass, being attached by a small 
button-shaped protuberance of dry, lough, gummy matter, which 
is impervious, to rain or moisture, ^d which is, when taken off, 
in sc.alcs similar to the scales of a fish, but of a very dificrent 
structure. They work downwards for about an inch, and then 
commence their cells, attaching the button of each cell to the 
stalk attached to the tree They hav(; sagacity enough to know 
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that, as the weight below increases, the stalk and button'must, 
also be increased above, which they may be seen augmenting 
with great perseverance. They then increase the number of the 
cells, making them nearly equal in length, which is generally one 
inch and a half or two inches. The surface next the tree, that 
is, the bottom of the cells (for the open end is always downmost, 
and they build downwards), is covered carefully over with a 
gummy substance of a silky aspect, but dry and brittle. The 
bottoms of the cells externally are distinct and circular. The 
button and stalk are of a pyramidal figure, very broad near the 
base, and contracting as they approach the upper end next the 
tree. * 

At the bottom of each cell, and covered with a thin substance, 
like tissue-paper, is a dark brown substance, composed of parti¬ 
cles of w(X)d comminuted, and similar to saw-dust. It certainly 
is not the young animal, but it may l>e stored up as food for it 
in its earliest stages of existence. Each cell is cemented to those 
next it by a hard glutinous matter, which may be obtained in 
considerable (piantities near the bottom of the cells, as they arc 
all tapering below, and wide above, and the interstices are filled 
with this substance, by which they arc joined to one another, 
and to the covering that spreads out from the stalk, by which it 
is fastened to the tree. The nests themselves are rounded be¬ 
low, and circular horizontally. I'lni cells are not always exactly 
hexagonal; they arc, however, placed in very distinct rows, but 
they are neither so elegantly formed as the cells of bees, nor do 
they contain any liquid, nor is any use made their contents. 
The cells arc about two-fifths of an inch diameter, of different 
lengths, and the breadth of the whole nest is seldom more than 
that of the crown of a hat. 

The insects connected with one nest arc not numcrQ^is, 
sometimes amounting to twelve or twenty, sometimes to a few 
more. When tlic cells are formed, they seem to take great plea¬ 
sure in going over them in succession, pushing their heads into 
the cells, and adding small jiortions to them by means of their 
long tongues, palpi, and forceps. Tliey hatch their young in 
these; and, when the young animal is in the cell, they close the 
mouth of it with the fine tissue-paper like substance, of which 
the sides of the cells are composed. 
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The stings of these insects are extremely painful, causing a 
fulness and deadness of the place affected, that is almost intoler¬ 
able. Their sight is sha&*p and rpiick. They fly directly id 
the face. One man was stung, not long ago, in the centre of 
the eye. They attack the cattle in the field, which are terrified 
for them, except the pig, which is blessed with a happy insensi¬ 
bility to all their attacks, as he merely shakes his sides and his 
tail, and continues to eat peaches as before. 

This insect has a beautiful appearance in the living state, 
having a number of yellowish-brown segments, on a black 
ground, around his body ; his legs and wings being of the same 
colour; a fine yellowish colour presents itself on each shoulder, 
at the root of the wings, and there is a yellow stripe on the 
forehead. The rest of the body is a beaiitiful velvet-black, and 
the tips of the wings are tinged with a light purple colour. It 
has six legs, the two first of which it uses with great dexterity as 
hands. They may be seen frequently rubbing them, and thrust¬ 
ing their foot into their mouth, to besmear it with an unctuous 
substance, which may enable it to seize a firmer hold of its ob¬ 
ject. 

It is from the structure of the fore-legs, which are admirably 
adapted for the pqrposc, that, in my opinion, the hexagonal 
cells derive their character of regularity. When the sun is hot, 
you may see the insect traversing round his cell, seizing the edge 
of it in his mouth, and adding a small piece to the sides. When 
he has done this, he sets his bqdy close to a side, and clasping the 
cell firmly in his fore-arms, he continues rubbing it upwards 
and downwards for a considerable time; and as one cell is al¬ 
ways a little higher than the one next it, he proceeds thus from 
side to side, and ^es a six-sided form simply by rubbing and 
working upon the soft materials with his arms. A very little 
atten^i will shew, too, that he can give it no other form than 
this or the circle. For his arras are so constructed, that if he 
acts uniformly upon any of these sides or angles, as we have 
repeatedly seep him do, he must form a hexagonal figure, if the 
materials are pliant. 

The arms arc first composed of a joint near the body, ex¬ 
tending a little outward, and moveable in every direction. To 
this is attached the arm, which is smooth, and somewhat jiowcr- 
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ful. Next this is the fore-arm, and next it arc the feet, \vhich 
Ijavc three hooks, a small one on each ^ide, and a larger in front 
Between each of these is a powerful joint, 
and they are confined to u large angle, as 
they cannot be extended into a straight 
line. When the animal, therefore, has 
made the sides of his cell in a circular shape 
by the gluten from his mouth, and a quan¬ 
tity of pipe-clay, which he frequently em¬ 
ploys in the building of it, he applies his 
l)ody to it, and, placing the forearms 
around it, at an angle most convenient for 
itself, he continues to rul^up and down till 
the shape has been given to the cell. The first angle is formed 
by the body and the arm ; the second by the arm and fore-arm, 
and the third on each side by the angles formed by the fore-arm, 
and the feet or claws *. 

In proof of this, it may be remarked, that the bottom of the ' 
cells is round, and the hexagonal form does not commence till 
the cell has attained a sufficient height to admit of the applica¬ 
tion of the aiiiraars body and legs to the out.^idc of the cell, after 
which, to the top of the cell, the hexagonal form is remarkably 
distinct. Besides, to leave no doubt about the matter, we have 
measured the legs of a full grown hornet, and then applied them 
to the sides of the cells, and out of 160 cells in one nest, found 
only half a dozen near the outside that did not correspond 
exactly with the length of the arm or fore-arm* and these were 
probably injured or dried up. 

In this respect, therefore, I think, that instill may be pushed 
one step farther back from the demesnes of philosophy, since 
this very complicated and regular exhibition of animal sai^a^y 
may be accounted for from the organic structure and formation 
of the animal. The wonder still remains, why it should have 
been constituted with such powers. But this wonder is in common 
with that of every thing around us ; and is continually excited in 
examining the wonders of the lower creation, especially in ento¬ 
mology, which, in this country, above all others, would require 

• The figure is considerably larger than nature. 
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the united energies of a score of naturalists for many years. Its 
treasures are inexhaustible, and are almost entirely unknown. 

When, upon this subject, allow me to allude to a circumstance 
connected with the beautiful Atroptis Bettadontia. This butter¬ 
fly, in the state of a grub, as it is here called, -forms a pyra¬ 
midal and sometimes a circular nest of small twigs, which it may 
lie seen occasionally dragging up a tree, by short and easy 
stages. This is the case with the same insect when very small; 
but in both stages, it may be seen moving about its head before 
it commences its journey, and stopping at regular intervals as if 
to reconnoitre. One unacc^uainted with its natural history, might 
suppose it was apprehensive of danger. But the fact is, that 
when it moves its head from side to si^, it is spinning for itself 
a thread, which it fixes to the tree, and, when it is strong enough, 
it stretches out its fore claws, seizes hold of the thread, and 
raises itself upward, on the principle of the common rope-latlder. 
When you examine its path attentively, you see these steps 
placed at the most regular distances, as regular tis if made by 
the hand of art, and intertwined in such a way, that if one 
should break, the next will keep the animal up This is cer¬ 
tainly instinct in one sense, but is common mechanics in another. 
For the animal seizes hold of the thread by the second pair of 
feet, stretches his head upwards, and makes the distance between 
the two steps of the ladder'precisely that of the distance between 
bis mouth and his soc<)nd pair of arms, which is exactly one-fifth 
of an inch in a common sized animal. We have watched him 
ascending a smooth surface by this means, when it would have 
been thought impossible to raise a large circular cylindrical nest 
with so much il^spatch on such a surface. Such paths you 
have probably yourself seen long ago. 

’^'L^pribing effects to instinct, therefore, is a great source trf 
error in natural history, and should not be resorted to, except in 
those cases in which no rational account can be given of the effect 
we contemplate; for if men were to stop short at second causes, 
every effect* in nature might be denominated instinctive. The 
best possible means have been always adopted to produce the 
best possible ends. It is the business of philosophy to discover 
the latter, and trace them by that means to the grand intelli¬ 
gent source whence they origin£|^d. I am^ &c. 
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Analysis of ilte G^i-toorsch^ or Sour Clay^ used in acidulating 

Sherbet, in Persia. By Edward Turner, M. D. F. R. S. E. 

Professor of Chemistry in the University of London. Com¬ 
municated by the Author. 

Our intelligent young friend, and former pupil, Lieute- 
nant Alexander, in his lately published Travels from India 
to England, a work highly creditable to him as a writer and 
observer, says, “ The road to Dalkee is exceedingly stony; 
and, at eight miles from it, is a capital sporting tract, with a 
date jungle and swamp on the left. J^V^e were here assailed by S&i 
insufferable sulphureous effluvium, shortly after we crossed, from 
several naphtha and sulg^iureous streams, which issued from the 
hills, round the bases of which the road winds. At the fountain 
head the'water is lukewarm. The streams have, on their mar¬ 
gin, a whitish-gi’ey earth, which is of an acid and saltish taste; 
it is termed Gil-i-toorsch, or Sour Clay. The taste is probably 
occasioned by a mixture of alum and sal ammoniac. It is used 
in acidulating sherbet. I brought away a small quantHP^ of this 
substance for ray esteemed preceptor Prwlcssor Jameson 

Some time ago, the specimen of gil-i-toorsch was sent to me 
by Lieutenant Alexander. I requested my friend Dr Turner to 
analyze it, and the following is the Doctor’s report:—“ The gil-i- 
toorsh consists partly of a ctiarse carfliy powder, and p/irtly of ir¬ 
regular grains, of about the size of a pea. The interior of the lat¬ 
ter is of a white colour, as describ’ed by Mr Alexander, but the 
surface of the particles is brown. This colour*is owing to iron; 
for the earth has been kept in a vessel of tinned iron, which is 
strongly corroded. The earth is slightly moisif and has a sour 
and inky taste. With distilled water, it yields a solution con¬ 
taining a considerable quantity of free sulphuric acid aitd'sub 
phate of iron. With nitrate of silver, it gives scarcely a trace of 
muriatic acid, and it is almost ecjually free from alumina. It 
docs not, therefore, contain ejt^r sal ammoniac or alum. By 
the action of pure potash, a trace of ammonia was detected. The 
earthy matter contains some silica; but its chief constituent, es- 
perially of the larger grains, is sulphate of lime, some of which 

* Travels from India to England, comprehending a visit to the Birman 
empire, by James E. Alexander, Lieutenant in his Majesty’s 13th Light Dra¬ 
goons. 4to. Parry & Allen, London 1827. 
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' is distinctly crystalline. It emits a faint but distinct odour of 
sulphur, when moderately heated. Considering the use to which 
the gil-i-toorsch is applied, I presume all the iron found in the 
specimen sent to me, must be derived from the box which con¬ 
tained it. I therefore infer, lliat it consisted originally of sul¬ 
phate of lime, with a little siliceous matter, acidulated by free 
sulphuric acid. This acid can scarcely have originated in the de¬ 
composition of metallic sulphurcts, but must, I apprehend, have 
been derived from the combustion of sulphur. The sulphureous 
vapour noticed in the vicinity of the earth, confirms this opi- 
mon.'” 


Account of Excavations made at Pompeii from December 1826 
to Jurist 1827. By T. Ramaok, Kscj. Communicated 
by the Author. 

It was in the autumn of 1825 that I first paid a visit to Pom¬ 
peii, an|[ the impression it then made on niy mind was by no 
means equal to what I had expected. I returned, however, se¬ 
veral times, and founef that every examination only increased 
my desire to investigate it more minutely. You are aware that 
Pompeii is about fourteen miles from Naples, and five from the 
crater of Vesuvius. Through it ran the Via Consularis, a branch 
of the Via Appia, which, striking ofl'flrom Capua, passed through 
Naples and Pompeii to Solerro. On entering the suburbs you 
set your ftiot on this ancient road, which, like all the other Ho¬ 
man ways, is composed of large unhewn blocks of stone. In 
Pompeii the pavement has been composed of lava, and shews 
that Vesuvius must have been a volcanic mountain in some early 
perif^ of the world, tliough history has left us no account of it. 
Alighting at the barrier, where a guard is placed, you enter its 
suburbs, which have been called Augustus Felix, and appear to 
have been founded by the colonies of Sylla and Augustus, 
whose namos have been discovered on many of the monuments. 
One single villa has been completely excavated, and many 
others no doubt surround it, w'hich will hereafter be exposed to 
view. The first coup d’oeil is remarkably striking, and wclb 
lilted to make an impression on the mind ; you see at once the 
whole length of tjie street, wRich is lined on both sides by 
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from December 1826 to Augtisi 1827, 

tombs, some entire, and some in ruins. Tliey arc chaste jn de^ 
coration, classical in design, and prove that they must have been 
erected before the taste of the Romans had become corrupted 
by the love of magnificence and grandeur, which they carried 
even to the grave. There rest whole families in eternal repose, 
as if they were still enjoying themselves around their Penates, 
and solemnising some of those annual ceremonies in which all 
took a part. The mother is there stretched at the side of the 
father, and the children, according to their several ages, in re¬ 
gular order beside the mother. 

Some of the tombs are most magndiccnt, and have been erq^^t- 
ed by a grateful country to citizen^ wljosc merits had entitled 
them to such a tlislinclion ; they are adorned with tiie palm and 
the laurel, and present the elegant forms of the lectlsternium and 
bisellium. These noble mommicuLs may be considered as al¬ 
tars erected by the Genius <if Arts to the honour of Mystery 
and Death. 

It was here that the inhabitants enjoyed themselves at even 
under the shade of the cypress, which waved its mournful head 
over the tombs of their ancestors it was here that they caught 
those genial breezes, which were :so grateful after the heats of 
the day. What a strange contrast must Uieir games, diver¬ 
sions, iind tumultuous joy, have formed to the calm and silence 
which reigned in the graves whert; slept those who had once 
been as gay and as merry as themselves ! 

But as you have most probably,gccn a detailed account of the 
discoveries made previous to December 1828,,! proceed now 
to give a short view of the progress that has been lately made 
in disinterring the ancient city of Pompeii from December 1826 
to August 1827. ‘ 

At present there is every appearance that we have at last ^1- 
vaiiced to a part of the town occupied by the more opulent 
class of citizens, and we arc in ho{}e of making some valuable 
acquisitions to our stock of antiquities. Tlie streets have be¬ 
come more spacious, and the houses begin to have an jiir of splen¬ 
dour and neatness, far exceeding that of the houses situated 
along the sea coast. Indeed, as we know that the shops and 
taverns must have been in the vicinity of the Forum and public 
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buildings, and as these are almost the only edifices that liave 
been as yet uncovered, we may conclude that the private villas 
are still concealed from our view. The articles that have been 
found in these houses are generally superior, both in richness of 
material and beauty of workmanship, to any that the Royal 
Museum has yet acquired, and display in a very remarkable 
manner the labour and ingenuity bestowed by the Romans even 

on their commonest utensils. 

* 

The excavations have taken place principally in two direc¬ 
tions,—in that street whicli is called the Street of the Arch, and 
towards the angle of the Forum, opposite the llasilica. In the 
winding lane which leads to the portico of the theatre, there 
have been several small houses excavated, exhibiting a consi¬ 
derable degree of ingenuity in the just arrangement, and agree¬ 
able union of all parts of the edifice, and a most extraordinary 
economy in the employment of ground. It may indeed be af¬ 
firmed of them, what Poinponius Atticus said of soiiie old houses 
he possessed in Rome, that there had been more ingenuity than 
money expended in their erection. One cannot help admiring 
the solidity with which many {)arts have been built, and the 
beauty of the opus rcticvlatum^ which it ctjual even to the ce¬ 
lebrated specimens of this sort of work in the gardens of Sallust 
at Rome. Here also, were found several Ionic chapters, of a 
style purely Grecian, which you know is a very unusual occur¬ 
rence in Pompeii. Their volute resembles the calyx of a flower, 
attached to its stem, which,, turning downwards at the point, 
where the jiuKv'ion of the volute takes place, winds round the 
higher part of the shaft of the pillar,—an elegant device, quite 
new to us. 

In the street of the Arch, the houses arc larger and more 
.vp^gndid. One of them has its Iront decorated with representa¬ 
tions of baskets, carved in a greyish coloured volcanic tufa, 
called by the Italians Tufo of Nocera, from the quarries being 
discovered in the vicinity of that town. These baskets, exhi¬ 
biting great accuracy of outline, are still in some parts covered 
with the stucco, which had been applied lo them to furnish 
moulds for others intended to imitate the tufa. The cornice, 
formed of the same material, is lying on tlic ground, and fur¬ 
nishes a beautiful s{)ccimen of elegance in architectural disposi- 



247 


J'rom December 182(i to Aiig'unt 1827. 

lion. On entering this house, we look across the atrium and* 
the summer parlour. At the bottom of the peristylium, there 
is a fountain encrusted with shells and glass mosaic, similar to 
the one excavated some time ago. Near the outer door there 
is a small staircase, leading to the u]>per storey, or rather to the 
roof, as its diminutive size prevents us from supposing the ar¬ 
chitect could intend it lor any nobler purjiosc. The atrium is 
’^Puscan, painted grotesquely with little flying figures on a red 
ground : jimong them the most remarkable are the figure of a 
winged female, with a garland of flowers in one hand, and a 
young boy in her arms; a little figure of a female in flowmg 
ilrapery, with a palm hranch it< hc^ hand ; and a harp-player 
seated at her instrument. In the summer parlour, enriched by 
a beautiful mosaic pavement, the w;vlls are ornamented with a 
variety ol‘ fruit and rielily plumed birds. The portico, fur¬ 
nished with only two rows of pillar.s, has on the opposite walls 
a representation of the same numbcj* of columns, corresponding 
with the real ones, and between them there are landscapes 
sketched Avith great spirit, and of a much larger size than any 
hitherto discovered. These are eluelly vicAvs taken on the sea- 
coast. l)n the left ajipears a large harbour, with several ve.ssels 
at anchtir : there is a building elected on a (?lnall island, united 
to the adjoining laiul by a singular bridge, Avliieli is ap])roached 
by means of a stair, renioveable lihe a draw-bridge. In front 
is seen a two-oared bark, with sails exactly similar to those used 
at present in the Bay (jf Najdes. '‘At the side of tills there is a 
building constructed on some rocks in the niickllc of the Abater, 
Avitb a fisherman seated, and in the act of drawing his net. 
Among many other sketc hes there is one of a man on horseback, 
followed by a large dog, and Avearing a hat Avhich bears a con¬ 
siderable roseniblanec to those pointed ones w'hich the pe^asants 
of Campania have at present. In the centre of tlie colonnade 
opposite the dtxrr, there is a fountain, in the form of a small al¬ 
tar, Avith its niche and top richly decorated with mosaic and 
shells. In the middle of the semicircular basin of this fountain, 
there vi'as found, on a round pedestal, a little winged hoy of 
bronze, with one hand raised, and embracing with the other a 
goose, which was in the act of flapping Avitb its wings, and eject¬ 
ing* a stream of Avater into the basin. Towards the centre of 
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Vhc uiche there is in the wall a scenic mask, from the mouth of 
which flowed another jet of water ; and on the edge of the ba¬ 
sin there was found another statue of bronze, three palms high, 
representing a fisherman scaled with a small basket of fish in 
one hand, and extending the other, in the act of raising the net. 
From a rock completely encrusted with shells, on which the 
fisherman is seated, another jet of water has evidently been 
thrown. The features of this little figure are strongly marked, 
and full of expression. Besides a Caryatides of marble, there 
was found another figure of the same material, representing a 
ydliiig fisherman asleep, and covered with a sailor’s mantle, such 
as is generally worn by the lishermen of the present day. The 
remains of the leaden pipes, with their stop-cocks, are plainly 
seen. In this house there was also discovered a beautiful marble 
table, of (Ircek workmanship. 

Many rich candelabra, bracelets, rings, eaf-j ings, and medals 
have been the reward of these excavations. But the most cu¬ 
rious discovery of all is that of two glass vases, one of which 
contained olives, with the oil in which they had been placed 
eighteen centuries before ; and the other nothing but pure oil. 
It may not be uninteresting to give the cbemical analysis of 
these substances by’Professor Covelli of Naples. 

Analysis by Pn^essor Covelli. 

The olives were found in a quadrangular glass vase, with a 
large mouth. The oily substance was inclosed in a cylindrical 
glass vase, >vith vt narrow neck, and a small handle. 

Examination of the Olives, —The upper half of the vase con¬ 
taining the olives, was full of volcanic ashes and pebbles; the 
olives, mixed with a kind of buttery substance, occupied the 
lower half. They have the Ibrm and size of that variety com¬ 
monly called Spanish Olives; some of them have even still their 
jicdunculus t)r flower-stalk. The kernels are less oblong than 
those of the Neapolitan species, and also more swollen ; the lon¬ 
gitudinal streaks are more strongly marked. Their colour is 
black, but mixed with small particles of a greenish matter, 
which, with the aid of a powerful lens, it was discovered were 
those lichens produced on organic substances in a state of putre¬ 
faction ; but these little plants were not observable at the mo- 
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mcnt of their discovery, and have no doubt arisen from the ac¬ 
tion of the air, which in a few houirs had produced such an al¬ 
teration in their superficies, as had not been accomplished by 
the influence of so many centuries. This is a proof that these 
olives, gathered eighteen centuries before by the subjects of Ti¬ 
tus, are as fresh and sweet as those produced by Francis I. 
Indeed, these ancient olives arc still soft and pulpy ; they have 
a strong rancid smell, a greasy taste, and leave upon the tongue 
an astringent and sharp sensation. They are so light, that they 
swim upon water ; the pericardium or seed-vessel shews still its 
organic texture, though the parencjj»yma is ii. that state of alte¬ 
ration which the maceration of a few' months usually produces. 
The kernels are still hard, and so niuch so that a kjiifc can 
scarcely penetrate them. The oil^ part of the parenchyma, 
though in very small quantities, when analysed carefully in the 
usual method, has been found to be changed entirely into oleic 
and margaric acids, which are the fundamental })iii)ciples of the 
fixed oils, acidified by oxygen, and form the basis of our soaps. 
These changes hap])en generally in ciils cxptjsed for some time 
to the air. This proves that the action of eighteen centuries, 
which has left untoucheil the fundamental jy’inciples of the oil, 
has effected no greater change than wdiat is produced by a few 
month .s. ^ 

The kind of oily substance in which the olives arc cnvclopcxl, 
is of a brownish-yellow colour, soft like butter, has a strong 
rancid smell, stiils paper like fixed oils and greasy substances, 
is melted by a moderate heat (GO" or 70° cent.) warmed on a 
leaf of platina; it burns with a beautiful white flame, without 
leaving any thing but small white flaky ashes, so light that the 
smallest puflP disjjerses them. With the alkalies it forms soap; 
distilled in close vessels, it gives out carburetted hydrogtfn gas, 
acetic acid, carbonic acid, carbonic acid gas, and a residue of 
carbon. This buttery substance, tried by Cheuvreurs method, 
is found to be composed of oleic acid in large quantUics, a small 
portion of margaric acid, and a substance analogous to the sweet 
principle of fixed oils, but which differs in many re.spccts, and 
which may be a new production ; and, lastly, an earthy sub¬ 
stance, in very small quantities, arising from the volcanic a.shes 
which filled the upper half of tlfc \asc 
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Kxmmnatkm of the Biittcrp Snhstance found in the narroie- 
nccked Vase. —'I’Iuk substance is niiicli softer than the prece¬ 
ding : it has a yellowish-green colour, has a strong rancid smell, 
and exhibits in the mass a ininihcr of brown globules, similar to 
the spawMi of fish, but which cannot be made out even by a power¬ 
ful lens. This substance rtsembles that found with the olives: 
it is conipt)sed of the same pi'inciples, though it may contain a 
larger quantity of oleic acid, and of that unknown substance 
analogous to the saveet ])rlnciple ol’ fixed oils. It appears, in¬ 
deed, to have been nothing else but the oil of' oli\es, containing 
some vegetable salt. 


Sketch of the Naim nl Histonj o/’ the Sahno Sa/ai\ or Com- 
won Salmon. 1. Of the Process tf Spinening^ and sub- 
sefjucnt evuluilon of the ova; 2. Of the groicth and move¬ 
ments of the Young Broody to and from the sea. during the 
first year of life; and, 3. Of the migrations of the Salmon 
bei’ici.rt the Hirer and the Sea. lly Daniku Elus, Esq. 
F. Jl. S. E., &:c. ^ 

^INCF the 3 'car 1894, a Committee of tlie House of (mm- 
mons has been employed, during several sessions, in making in- 
Cjuirics into the present state of the salmon fisheries through the 
United Kingdom. The Connnlttee, in a great degree, origina¬ 
ted from numerous pctitiou.s ])resented to the House from Scot¬ 
land. To gain the necessary information, they, in the first place, 
prepared and distributed certain (jucrics regarding the present 
state of the fislierics in the several rivers, estuaries, and adjacent 
seas; the laws, usages, or regulations acted on, or applicable to 
these fisherie.s; tlie extent to which the law is or can be enforced, 
and the ciislonjs and ju'actices w^hieh op[)osc or counteract it; 
the mode.'! of salmon-fishing now in use; and the actual day on 
which it commences and ceases in each fishery; at what periods 
of the year it ought to commence and cease, so as to obtain the 
greatest sxipply of good salmon, and preserve most effectually 
the breed ; whether these periods should be the same for all 

* Drawti up from the evidence contained in two Ile])orts of a “ Select Com- 
niiltoc of the House of jJommonf!, on llie Salmon Fi'^heries of the TTnited Kinji- 
■loin.” Ordered lt\ tJie Ilout'C to he [)rinted in 1}IJ4 ainl 
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rivers, estuaries, Sec. or should vary in different rivers;, and* 
lastly, what regulations can best provide for tlic safety of the 
(larent fish during the breeding season; protect the spawn after 
its de{x>8ition; and finally secure tlie descent of the young fry 
down the rivers to the sea. 

The answers returned to these queries enabled the Coinmitlec 
to summon before them persons from all parts of the kingdom, 
the be.st (jualified to give the desired information ; and the evi¬ 
dence collected is contained in the above mentioned Reports. 
This evidence goes to prove, that the productiveness t>f the sal¬ 
mon fisheries has decreased, and is d^ereasin^, in almost ull^hc 
rivers in the United Kingdom ; bu^that this decrease arises, not 
so much from any changes in the habits of the fish, or in the 
condition and circumstances of our rivers, as from the operation 
of injudicious laws in relation both to the times and modes of 
fishing; from the prevalence of most destructive practices, and 
incredible abuses in almost all our rivers; and from the indul¬ 
gence of a too greedy spirit of gain, which, instead of Availing 
for the natural production of the gokh'ii egg, cuts uji at onc(; 
the animal that can only daily pro».'aicc it. The facts brought 
out in these Rep(}rts, resjiec ting the natural history of the sal¬ 
mon, particularly as regards the propagatic'n of the race, their 
rate of growth, and their several migrations between the rivers 
and the sea, are far more comyilete fluin any we before possessed; 
and, as they are not onl} curious in themselves, but of the ut¬ 
most importance in any legislativt' measures that may be adopt¬ 
ed for the future regulation of the salmoir •fisheries, I have 
thouglit that the collectioti and arrangement of them would 
form no unsuilable article for the Philosophical Journal, and per¬ 
haps prove acceptable to many of your general readery 

Naturalists enumerate several species of the genus Siyjino, of 
which a distinguished zoologist, Dr Elcming, mentions seven as 
met with in the estuary of the Tay *. These are, 

1. Salmo aal'ir, or Common Salmon. 

2. Salmo hucho, or Bull Trout. * 

3. Salmo criox, tlic Grav or Shewn. 

4. Salmo trutta, or Sea Trout. 

5. Salmo alhuR. the Wluteling or Finuoek. 

(». Salmo fiirio, or Eiver 'rrouL. 

7- Salmo oiicrlauuSj^thc Spirlin oi SmelU 
• J}ej)i)rl 1.1- ji. *»;{. • 
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On the present occasion, it is projioscd to speak only ol’ the 
first species, viz. the Salmo {talar, or comnion salmon; and this 
we shall do, by treating, Of the process of spawning, and 
subsequent evolution of the ova; 2d, (Jf the growth and move¬ 
ments of the young brood to and from the sea, during the first 
year of life; and, 3d, Of the migrations of the salmon betMUxt 
the river and the sea. 

()f the process of Spawnings and suhsequcnl cx^olulion of the 

Ova. 

The salmon is a very prclific animal. Both the male and fe¬ 
male frequently propagate their kind during the first year of 
their age ; while the older fishes, which inhabit alternately the 
seas and lower }jarts of rivers during the winter and spring 
months, ascend to the higher parts of rivers in autumn to exer¬ 
cise the same funclion. Early in spring the milt, or repro¬ 
ductive organ, appears to be forming in the male and the roe in 
the female salmon, but both are then small in size ; they in¬ 
crease in each sex through the summer months, and towards 
autumn the male and female become respectively full (»f milt 
and roc. In proportion as these bodies advance to ripeness, the 
salmon fail off in condition. Before the spawn is of great size, 
the belly of the fish, says Dr Fleming, is loaded with fat; but 
when the milt and roe have become ripe, that lat has disappear- 
I'tl from the belly, anti it is little else but skin. This change 
furnishes a test by which we may know whether a hippered 
salmon had been in good or bad condition at the time it was so 
])rcpared; for the thinner the edges of the belly may be, the 
})resumption i.s, that the nearer was the fish to a spawning state*. 

In a general way, the evidence obtained from all parts of the 
United, Kingdt)m goes to prove that, towards the months of 
August, September, and October, the reproductive organs, both 
in the male and female salmon, have, more or less, completely 
reached maturity, at which period the roe in the female is found, 
on the average, to contain from 17,000 to 20,000 ova or eggs. 
When arrived at this state, the instinct of propagation impels 
them eagerly to seek rivers, and to ascend nearly to their sources, 
;n order to find a place suitable for the dep<?sition of their spawn, 

* Kcjiort li- i>. 72- 



Mr D. Ellis on the Natut id Histof’y of the Salmon.^ 253 

They no longer, as in the winter and spring months, roam over * 
the coasts and shores, and return bapkwards and forwards with 
the flowing and ebbing of the tide, but pursue the most direct 
nmte by the mid-channel uj) tlic river, and make the greatest 
efforts to overcome every obstacle, either natural or artificial, 
that may impede or obstruct their course. “ I have often seen 
them leap a fall, near n)y residence,” says Sir G. S. Mackenzie, 
“ of about 30 feet high, but tliey seldom spring out of the water 
more than 8 or 10 feet. I have seen them leap over a dry 
rock of consitlerable height, and drop into the water behind it. 
After having entered a river, the object of salmon appears to4)e 
to push as far up towards the source as pcjssible, in order that 
they may deposit their spawn in the small streams that form 
their sources; anti v hich, on account of their being near the 
springs which supply them, are neither so apt to run dry as the 
river lower down, where the effect of evaporation is greater, 
nor to be so affected by frost as to stop the water from running. 
The water is always steadier in its temperature near the .sources, 
varying little throughout the whole year; and these small 
streams are fitted peculiarly for vivifying the spawn, as they 
form a constant succession of j'ills, by which the water is kept 
fully saturated with air*.” It is not alwayf>,however, that the 
spaAvniiig fish arc able to reach these sources, but are olfliged to 
deposit their spawn in the shuliow fords in the beds of rivers, 
and sometimes in the streamlets of mill-dams. 

The process of spawning itself^las been observed with much 
acciy'aey by Mr Halliday in the river Annan* In Scotland, and 
by Mr Little in the Bann in Ireland- It is j)rincipaJly accom¬ 
plished in the months of November, December, and January. 
According tt> Mr Halliday, avIjcu the parent fishes have reach¬ 
ed the .spawning ground, tliey proceed to the shallow,water, 
generally in the morning, or at twilight in the evening, where 
they play round tlic ground two of them together. After a 
lime they begin to make a furrow by working up the gravel with 
their noses rather against the stream, as a salmon cannot work 
with his head down the stream, for the water going then into 
liis gills the wrong Avay, drowns him. When the furrow is made, 
the male and female retire to a little distance, one lo the one 

Report I. A^niciidix. ]). 17. 
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side’and the other to the other side of the furrow : They then 
throw theinsolves on their,sides, again come together, and, rub¬ 
bing against each other, tK)th shed their spawn into the furrow 
at the same time. This process is not completed at once: It re¬ 
quires from 8 to 12 days for them to lay all their spawn, and 
when they have done they betake themselves to the pools to recruit 
themselves. He has seen three pairs on a spawning bed at one 
time, and stood and looked at them wliile making the furrow 
and laying the spaw'ii *. 

The account given of the same process by Mr Little, agrees 
with that just stated. lie observes that the spawning commen¬ 
ces in November in most rivers, and is continued through De¬ 
cember and January ; that, when a pair of salmon are about 
to spawm, they make a furrow in the shallow part or current of 
the water into which the spawn is deposited, so that they work 
against the streaj)i, increasing the numbi-r of f urrows, until they 
have formed a bed of perhaps 12 feet by 8 or 10; the bed be¬ 
ing at first very little, but enlarging every day. He observed 
the salmon to go leisurely down the side of the bed, and, turn¬ 
ing round at the place where they had thrown iij) the gravel, 
come back to that point next tlie stream ; they then threw them¬ 
selves on their sides in the manner previously described, depo¬ 
siting their s))awii in the furrow as they moved upward, and, at 
the same time, covering it over with tlic gravel as they wont 
along. In this manner they continued working for several days 
till they completed their beh; and if it so happened that they 
were frightened^‘they would swim away, and in a little tiiyc re¬ 
turn to it again ; or, in some instances, would desert it alto¬ 
gether, and begin at another ])]acc Dr Fleming has never 
himself seen the process of spawning so completely as to be able 
to describe it minutely ; but he is satisfied that the description 
by Messrs Little and Halliday is accurate. Notwith¬ 
standing tilje number of eggs to be deposited, they must, he 
adds, be cxcfwfled one by one, which accounts for the long con¬ 
tinuance of the'process ; and if, during the act of spawning, tlic 
male fish be destr<iiyed, the female leaves the bed, and in the 
<leep jwols endeavours to find another male :J:. 

* UejKirl I. fil-j. -y ibid. 1. j). laa. 

Ibid II. p O'a, • 



Mr D. Ellis on the Natural History Salmon,, SJ64 

In the stfitement of Mr Little, both the male and female fisl/ 
arc said to assist in forming the bed ; and Mr Halliday has 
often taken tliese fish, on their return to the sea, with the skin 
rubbed off’ below the jaws, of the si/e of a half^rown jnece, 
occasioned by rubbing up tlic gravel and making furrows for 
the spawn At this ]iarticular period, the head of the male 
has been said to be furnished with a long hard bill on his under 
jaw, and which again decreases as the spawning season passes 
off' This bill or hook has been deemed by some an extra.* 
ordinary provision of nature, to enable the male more efl'ectually 
to aid in preparing the f'urrow destined to receive the spawn. fJut 
Dr Fleming says it is the under jaw itself ot the male that is 
thus turned up ; that it appears to be a distinguishing mark of 
sex, and not produced by any mechanical means -f*. 

The spawn is, as we have said, deposited in furrows formed 
in the gravel, and is afterwards covered over with kx)se gravel, 
so as to resemble, sajs jMr Little, an onion bed in a garden. 
In this .state the ova remain for weeks, or sonu*time.s much 
longer, af)parent]y inert, like seeds buried in the soil. 'J'hc jje- 
riod at which the young fry begin to rise, depends much on the 
season of the yt^ar. 'I'hey remain in the bed, says Mr Little, 
till some natural warmth comes into the river in the spring of 
the year. In .an early spring the^ fiy come forth early, and 
later when the spring is late, (lencrally they begin to rise from 
the bed about the beginning of March, and tbeir first movement 
is usually completed by the middle of April. Mr Little lias 
never himself seen the first appearance of the beds after evolu¬ 
tion has commenced, and previously to the fry quitting them; 
but persons employed by liim to ])rotect the beds in the upper 
branches of the rivers, describe the young animals as rising from 
the beds like a crop of oats or thick braird of grain, rusiiing up 
ill very great numbers. The tail first rises up, and the young 
animalstiftcn leave the bed with a portion of the investing mem¬ 
brane of the ovum aliout tbeir.lieads . Mr H;dliday states also, 
that the fry generally come first into life from about the 10th of 
March to the 10th of April. They do not all, however, come 
into life exactly at one time, but nearly so, and some apjiear to 
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be iriiich larger than others. lie, too, has seen them, when dis¬ 
engaged from th(‘ spawning beds, with a portion of the skin of 
the ovum sticking to their nose like a scale *. 

During the winter 1824, Mr Hogarth jun. observed fre¬ 
quently the spawning beds in the River Don, and had the 
spaAvn taken from them occasionally to examine the state it was 
in, and found it advancing gradually. The first particular 
change observed in the roe, was the appearance of two black 
specks. In this state, a portion of it was taken up and put into 
phial bottles; and, by supplying these with frcciuent changes of 
frdJh water, many of the ova came into life. The young ani¬ 
mals lived in the bottles, and appeared very vigorous for about 
three weeks, the water being frequently changed. After this, 
they became restless and uneasy, would not cat, and died 
when they had attained the length of an inch. He procured 
an artist to make sketches of the aj)pearances exhibited by the 
ovum in the successive stages of its evolution, as represented 
in Plate III. When a portion of the roe was put into, salt 
water, none of the ova ever came into lil’e; and when a young 
fish, that had been hatched in fresh water, was put into salt wa¬ 
ter, it shew^ed symptoms of uneasiness, and died in a few hours. 
Whence it is inferred, that the spaw'n of salmon, if deposited in 
the sea, would not be cvt)lved ; neither would the young fish, 
in the earliest periods of its life, be able to exist there, "f* 

» 

Sjsct. II. Of l^exccnt o/* the Fry to the Sea^ and (f their 
suhsequent g'rouih and mewementji. 

Having thus described the process of spawMiing, and traced 
the scries ol* changes exhibited in the evolution of the ovum, we 
have next to follow the progressive movements of the young fry 
from the place of their birth in the river, to their arrival in the 
ocean. When their evolution is completed, and they have dis- 
engaged themselves from the spawning beds, they keep at first 
in the eddy p(x>ls till they gain strength, and then prepare to 
go down the river, keeping, says Mr Little, near to its sides, 
and proceeding on their way till they meet wdth the salt water, 
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when they disappear. * Whether the river be early or late,« 
the descent of the fry is made much about the same time in all. 
It begins in the month of March, continues through A])ril and 
part of May, and sometimes even to June, -f- Mr Ilalliday also 
describes the fry as making towards the edges of the river soon 
after their birth, and keeping in the easy fresh water about its 
sides: afterwards, as they become stronger, they go more to¬ 
wards the mid-stream ; and, when the water is swelled by a lit¬ 
tle rain, they move gradually down the river. On meeting the 
tide, they remain for two or three days in that part >vhere the 
water becomes a little brackish fron^ the mixture of salt water, 
till their constitutions become inured to the ehaugc, when they 
go off' to sea all at once, sinking down in the bed or channel in 
the middle J. From the end of March till the middle of May, 
he has seen them thus descending; and, in particularly dry 
seasons, when no floods occur, they sometimes coidd not get 
down for want of water until the month of June §. 

That the young fry descend rivers at the times and in the 
manner above stated, is proved by tlic evidence of various wit¬ 
nesses, and more especially by Messrs ?]jepherd and S^ime. .To 
ascertain the precise course of their descent, both in rivers 
and in their estuaries, Messrs Shepherd at4d Sime were many 
years ago specially appointed, under legal authoiity, to exa¬ 
mine the river and estuary of thc»Tay, by going up the said 
estuary and river in the month of April, w'hen the fry were de¬ 
scending, till they should find the*.fry, and see them distinctly 
making their way downwards. They accordingly proceeded up 
both sides of the Frith, from one end to the other, but could 
there meet with no salmon fry between high and low water 
mark. A little above a place called Carpow-bank, however, 
where the frith appears to begin, they met with the fry at the 
sides of the river, where they disappeared in the dccp*water, 
and where, with a small net, they caught many of them in the 
very middle of the channel. Above this point, and all the way 
upward to Perth, the fry were visible to the eye along the sides 
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• of t^ie river. * The reason why the fry Uius descend by tlie 
margin in rivers, and by the mid-channel in estuaries, is appa¬ 
rently, says Dr Fleming, because the margin of the river is the 
easy water, and consequently best suited to their young and 
weak state: but when they reach the estuary or tideway, 
then the margin of the wa*ter being there most disturbed, the 
fry avoid it, and betake themselves to the deepest part of the 
channel, disappearing alike from observation and capture, and 
so go out to sea. Hence they iU’e never seen in the pools on 
the banks of the estuary, nor caugiit in any of tlie nets used 
thgre ill taking the small fish 

The young fry, at this period of their growth, are called 
sometimes Sinolls or Samlets. They are of very different 
size and w'elght, according to their age, varying from half an 
ounc;e to two or more ounces. As they are never seen or taken by 
salmon fishers after they enter the sea, it is probable, says Dr Fle¬ 
ming, that they go into deep water at a distance from the shore. 

After remaining some weeks in the sea, the samlet returns to 
the coasts and rivers, and is sometimes seen as early as May' in 
some rivers, being then about a pound or a pound and a half in 
weight; in Scotland it is then termed a Grilse*. I'lie grilses 
seldom, say's Mr I/ittle, appear till nearly the middle of dune, 
and Aveigh then from two to two and a half or three pmiids, in¬ 
creasing in size half a pound a wc*ek. By the end of the fishing 
season, they weigh from seven to nine p)unds:|:. In the river 
Severn, they arc said to return from the sea towards the end of 
June or beginning of July, weighing then from two and a half 
totliree pounds, rarely four pounds; but by the end ol'Ajigust, 
says Mr Ellis, they have grown so large as to weigh from four 
to eight pounds §. At this stage of growth they arc called 
Botchers ; of these, some of the larger chics go up the river to 
spaw'n*; others are considered to return to the sea, and come up 
again tlic next spring of the year ; they then w'eigh from ten 
to fifteen pounds, when they lake the name of Gillings. 

Many experienced fishers, examined by the Committee, con¬ 
sider tlie grilse as a fish altogether of a different species from the 
salmon, while others regard it as the samlet in its progress to^ 
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form the salmon. At the coinraencenicnt of the grilse season, 
only small ones are taken, which increase gradually to'the* 
weight of seven or eight pounds. Now, were the grilse a dis¬ 
tinct species, M'e might, says Dr Fleming, exjiect to meet with 
some of them the following year as old fish, weighing nine 
or ten pounds, whereas, wc get them only of small size, from 
one and a half to two or more pounds To ascertain the fact 
by experiment, Mr G. Ilogurtli jun, in the month of May-18S4, 
'vhen the samlets were going down the river Don, caused a num¬ 
ber of them to be taken and marked by cuttijjg off the mart or 
dead fin. In the course of the month of July, several grilses 
were taken without that fin; wlicnci^ne inferred, that they were 
some of the fishes he liad previously marked. Not only 
did samlets thus become grilses in a few weeks, but, in the 
following year (1825), he got three salmon, maiked in the 
same way, which he also considered to be some of those indi¬ 
viduals he had marked originally as samlets. Farther, in 
the month of September in the year 1824, he caught ten or 
twelve grilses, which were put into a salt water pond. Owing 
to some very high tides that season, sonic of these fish made 
their escape, but there were three suil alive in May of the 
following year. The.se he had taken out and examined in the 
presence of many com])ctent judges, who all were decidedly of 
opinion that they were real salmon, t These experiments con¬ 
firm the statements already mad', proving not only the growth 
of the smolt or samlet into the grilse or botcher, but also that of 
the grilse into llie gilling or salmon of one year’s growth. 

With respect to the subsetpient grow th of the* Salmon, it is con¬ 
sidered that, in the river Severn, the young .salmon, whieli, in the 
spring of the year, weighs from ten to fifteen jjounds, has incrcas- 
cd, in the following months of December and January, to eighteen 
and twenty-five pounds, and in another year would attain the 
weight of thirty-five or forty pounds, which is as large as lliey 
ai*e now ever taken in that river. It is not doubted, however, 
that if they escaped the nets (^f the fishers, they would grow to 
a still greater size, a .salmon liaving heretofore been taken wliicli 
weighed fifty-two pounds when out of season ; and whicli would 
doubtless have been of greater weight bad he been taken while 
in the condition of a clean fish. In the river Tjce in Ireland, 
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Mr G. Shepherd also states, that the grilses, or peels, as they are 
there called, which retreat to the sea, weighing from eight to ten 
pounds, make their reappearance in the river during the follow¬ 
ing autumn, weighing from t\venty-four to thirty, or even thirty- 
four pounds 

Were we entitled from these facts and statements U) estimate 
the rate of growth of the salmon from birth to the maturest state 
in which it comes to our tables, we might perhaps say, that, in 
the first five months of its existence, that is, from April to Au¬ 
gust, both inclusive, it reaches, in favourable circumstances, to 
about ciglit pounds in weight, or grows at the average rate 
oPabout one pound nine gnd a-half ounces per month : that, 
from September fiJlowing to March, seven months, it acquires 
seven pounds additional weight, or one pound per month : that, 
from April following to December, or nine months, it gains ten 
pounds additional weight, which is at the average rate of about 
one pound one and three-fourth ounces per month: and, lastly, 
that, through the next twelve months, it gains ten pounds more, 
or weighs thirty-five pounds, which is somewhat more than thir¬ 
teen one-fourth ounces per month. According to this calculation, 
the rate of growth is greatest in the first period, diminishes as the 
age increases, and is abfjut one-half ere the salmon has attained to 
the third year of his age ; and by tlividing the total weights by 
the total months, it will be found that the salmon acquires a 
weight of about thirty-five pounds in thirty-three months, 
which, on an average of the whole period, is nearly at the rale 
of one pound one ounce per month. We give this only as an 
approximation fd the truth ; for the data assumed, both as to 
the periods of time taken, and the actual weights of the salmon 
at those periods, may not be the most correct!; and, regarded as an 
inference generally applicable, much variation in the result may 
exist iii reference to salmon taken in diflerent rivers, and even in 
the same rivers, under circumstances that vary the period of their 
birth, or their facilities in getting to the sea, where alone they 
seem able to procure a due supply of food. Experiments, like 
those described by Mr Hogarth in the preceding paragraph, if 
sufficiently extended and varied, and made with all the requisite 
accuracy as to dates and weights, and with due care to identify 
and distinguish the individual fishes experimented upon, would 
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* 

1)0 the host adttptcd for ascertaining the proportionate.rate 
gnnvlh in these animals. 

Unfortunatel}", however, in the j)resent practice of salmon 
fishing, experiments of this kind can hardly be I'ontiuued lor a 
sufficient length of time to obtain the re([inred results. Many 
of the witnesses state, that the skill and perseverance of the 
fishers are now so great, that, under the stimulus which ready 
markets and higli pric-es afford, very few of the clean salmon, 
which once ]>ass up our rivers, are again permitted to return to 
the .sea; and, consetjuenlly, few salmon are now tak('n of more 
than one ye.‘u\> growth. In all ihtifisheries, north of thcj^ray, 
with which Mr Hogarth is act[uai'iitcd, the |’'•oportion of grilses 
to .salmon has, for man\ years ]>ast, been grailually increasing; 
so that, though the U)lal wa'iglit of fish takm may not liave di- 
niinished, the cpiamily (d‘ salmon h..s, and this deficiency has 
been compensated for only by the incrcasetl weight of grilses. 
I’he eau.se of this decrease in the proj)ortion of salmon is owing, 
continue.s Mr Hogarth, to the too assiduous and close manner 
of fishing, by which both the mnnbc r and si/e of salmon have 
diminished. I am cpiile satisfied, adds, that all our rivers 
arc overfished, even those as to which the total tveighl of fish 
has inere.ased'fhe great })roportion of •grilse's to salmon in 
some of the Irish rivers, is remarked by IVIr Ilalliday-j-; and 
Mr Ydttle stal(’s, that, though tlA: total w\‘ighl of fish in the 
river Koyle, in Irelar.d, has miu h incrcasctl, yet it is mostly 
made u}> of grilse, it being sekiom that any large salmon is 
taken in it. In the Shannon, the fish are a«great deal larger, 
few ol’them being under twenty, and many lhirty-fi\c or forty 
pounds, and upw.ards L 

After the process of spawning is completed in the river, the 
parent fish, says Mr Ilalliday, retire to the adjoining pools to 
recruit. In two or tlirec weeks from that time, the male begins 
to seek his way down the river; the female remains longer 
about the spawning ground, sometimes until April or May. 
The fishes whle.li have thus s])awned arc denominated kclts. 
These kclts, or spent-fish, conic down the river, says Ur Kle- 
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ining, during the spring months, from February to May inclu¬ 
sive ; so that two or three months may intervene between the 
deposition of the spawn and^ the descent of the |)arcnt fish, vary¬ 
ing, probably, according to the degree of strength in the fish to 
undertake such migration, and the condition of the river in re¬ 
gard to the quantity of water. In their progress to the sea, 
when they reach the estuary, they pursue a course precisely si¬ 
milar to the fry, not roaming about the banks like clean fish, 
but keeping in the mid-channel. They are at this time compara¬ 
tively weak; and, in thus betaking themselves to the deepest 
part« of the channel, they,are better enabled to resist the de¬ 
ranging motion of the flood-\ide, and to take advantage of the 
ebb-tide in accelerating their migration to the sea *. 

It woultl seem, from a fact mentioned by Mr Little, that 
some of the kelts, which may have gone down in the spring 
months to the sea, return again in autumn, in breeding condi¬ 
tion. lie states, that the person, from whom he purclinscd the 
fisheries at Dumfries, told him, that he one year marked a great 
number of kelt-salmon going down to the sea, and they returned 
to him again that season, in full condition, going up the river to 
breed This rapid recovery of the kelt-salmon, after it reaches 
the sea, and speedy i^edevelopement of its reproductive organs, is 
not more remarkable than the early growth of these animals, 
and the developcment of those organs in them, during the first 
months of their existence; by which they arc enabled, as is tes¬ 
tified by many witnesses, either to pair together, or with older 
fishes, and so to propagate their kind. 

These facts, concerning the propagation of tlie salmon, and 
the movements and growth of the young liy, are not only in¬ 
teresting in themselves, but derive additional importance from 
the generality of their occurrence, and their applicability to all 
the rivers in the United Kingdom, with such modifications only, 
as local circumstances and conditions may occasionally introduce. 
Nature has ordained that, in these, as in other animals living in 
their pristine state, there shall be one season of the year in which 
the organs of reproduction are fully developed: a second, in 
which the .sexual function shall be discharged: and a thii’d, in 
wliich the young progeny shall spring into life, and^o through 
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their destined changes. These {loriods may be varied, to a ceiv 
tain extent, by accidental circumstances, or the purposes of na¬ 
ture be in some instances entirely ^frustrated; but such acci¬ 
dental occurrences only partially disturb, but do not counteract, 
the operation of general laws. In certain seasons, for example, 
a deficiency of water in any particular river may, in the first 
instance, prevent the jmrent fishes from ascending to deposit 
thrir spawn, when, by nature, they arc prepared to do so; and 
the proper season for spawning may thus be delayed, or som&< 
times entirely lost. In other instances, obstacles, either natural 
or artificial, may oppose the ascent V) the spawning gi'oumis; 
and the female be constrained, as she stimctiincs is, to discharge 
the ova in the deep water of rivers, or in the sea, where they are 
wholly lost. Even when she gains the upper parts of rivers, 
some time may elapse before she finiis a suitable place to depo¬ 
sit the spawn, or a male to impregnate the ova : or the bed, in 
which the impregnated ova may have been duly deposited, may 
not retain a suitable quantity of water: or the water itself may 
become contaminated, and not furnished with air fitted to carry 
on the evolution of the ova: or, though the water and air be 
iluly supplied, a difference of temperature, arising from season, 
from elevation above the sea, or from the prevalence of winds, 
may check the prt)gress of developement, and proportionably re¬ 
tard, in particular rivers and situations, the ajipearancc of the 
young fry, or even jtrevent it altogether. Even when the evo¬ 
lution of the ova may have been accomplished in due time and 
manner, the want of water in rivers, during very dry seasons, 
may retard their descent to the sea until a later period than 
usual, or sometimes altogether prevent it. 

Making, however, all due allowance for these varying cir¬ 
cumstances and their corresponding results, there seem to be 
some rivers in which the breeding period of the salmon is uni¬ 
formly earlier than in others. Thus, says Mr Little, the rivers 
Annan, Esk and Nith, do not afford salmon in perfection until 
a full' month after the Dee, which is adjacent to them ; and the 
salmon caught in the Dee are in bad condition nearly a month 
sooner than in the other rivers; they are full bellied, and in 
worse condition. So, likewise, the salmon taken in the river 
Shannon in Ireland, are in greatest perfection in February, 
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■March and April; and the fishing there is nearly over by the 
middle of May *. A similar remark is applicable to the Lee, 
and other rivers in Ireland; to the Eden, Severn, and some 
others in England ; and to the Ness and 'I'hurso in Scotland. 
This may probably arise from these rivers possessing a higher 
mean temperature at the season alluded UJ, the diriKit operation 
of heat, in accelerating the develo[)emcnt of the reproductive or¬ 
gans being not less marked and striking in the animal, than it is 
in the vegetable kingdom. 

Section 3. — Migratimis of the Salmon hetzeixt the 
Rivers, and the Sea. 

We have seen, that the brood of the salmon, after a short re¬ 
sidence in the sea, return to rivers greatly increased in size. 
Many practical fishers, those especially connected with river 
fisheries, contend, that not only the young brood, but the older 
salmon, always make efibrts to revisit their zialivc rivers. That 
many do so is proved by the facts already staled, of salmon, 
which, having been marked on going down to the sea, have been 
afterwards retaken in the same rivei-, and identified ; But it is 
equally certain, that numbers of fish, thus previously marked, 
have never been re\aken in their native rivers, but sometimes in 
another that adjoins it; and when we consider, says Dr Flem¬ 
ing, the numerous foes which unceasingly persecute the salmon 
during its abode in tlie sea, which must necessarily mix the fa¬ 
milies or tribes belonging to* difterent estuaries and rivers, it 
seems difficult to conceive, how, after such intermixture, the 
breeds of different rivers could again separate and collec.t into 
their original groups-f-. The assertion made by several expe¬ 
rienced witnesses, that they can discriminate the salmon of dif¬ 
ferent rivers by original peculiarities of form, may be met by 
that of others, equally experienced, Mr Ilalliday for example, 
who denies that any such distinction is practicable. That sal¬ 
mon, however, do frequently differ considerably in point of form 
from one another I have repeatedly witnessed, says Dr Flem¬ 
ing, by looking at the fish taken at the same place by the same 
net, and collected together in a boat; but these variations are 
not greater than in other species of animals, subject to variations 
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in the place of their residence, and in the quantities and.quah- 
tics of their food 

The migration of the salmon from the sea to the river, and 
back again from the river to the sea, would seem, in certain ri¬ 
vers, to take place at short intervals, through every period of 
the year. During all the spring and summer months, says Mr 
Little, salmon continue to visit the i-ivers from the sea. When 
they thus enter the river early, they would soon go back if they 
were not killed. After being some little time in the river, they 
would naturally return to the sea as soon as there was a little 
flood. He has known them lakcm in the river Annan^vhen 
thus going down again to the sca*f‘;—a tact conflrmcd by Mr 
Halliday, in the most tlistinct terms. He fished the river An¬ 
nan for several years; and states, that there is one pool in par¬ 
ticular in that river, which he had often fished, (juite clean before 
rain came on; yet, whenever the rain did come, he continued 
fishing till the water rose so high as to stop the operation ; and 
all the time he caught salmon co)ning down the river, some of 
them much exhausted, and (piite changed in colour, as if they 
had been hung in a smoky chimn. y, and others very red in the 
skin. He has taken more than a hundred fish, in one night, in 
that [lool, after the rain had commenced, Mthough it had been 
fished clean immediately before 

liut, though the tlisposition in sfllmou to enter rivers, at short 
intervals, may be universally the same under similar circum¬ 
stances ; yet the fact, that they tlVe found in different rivers, at 
different times, seems to point to stane diflereitees in the circum¬ 
stances and conditions of those rivers, which counteract these 
natural dispositions. Thus, in the rivers Ness and '^rhurso in 
Scotland ; in the Severn, the Eden, and others in England ; and 
in the Shannon and Lee in Ireland, the months of December, 
January, and particularly February, are declared, by various 
witnesses, to be the best times in which salmon arc taken in 
those rivers, both in regard to the quantity and ({uality of the 
fisli; and some of these rivers begin to fall off after this period, 
and, towards April and May, yield few or no fish. Other rivers 
again, as the Tay and the Tweed, do not yield fish so soon as 
the former, but continue to aflbrd them, in a marketable condi- 
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tion, till September ; and othcrH arc said not to repay the ex- 
pence of fishing them till March, or even April, and to yield 
the best fish in May and June. 

This difference of time, in the appearance of the salmon in 
different rivers, cannot l>o ascribed to any diflereiice in geogra¬ 
phical jwsition, as far as regards these islands; for the Ness, 
which is one of the earliest rivers in Britain, is situate in the 
highest latitude. It must therefore be sought for in some local 
circumstances and conditions, which more or less adapt particu¬ 
lar rivers to the taste arul habits of the fish. Now, the Ness, 
we told, flows out of f* lake of great depth, which never 
freezes. In the year 1807, Mr Alexander Fraser slates, that, 
at Inverness, the temperature, for ten days, was I'roni to 30", 
or more, below the freezing point; yet this intense cold made 
no injpression either on the river or the lake; and clean fish, he 
adds, pass up the Ness every month in the year, except May 
and June It is probable, therefore, that the comparatively 
high temperature of the Ness, during the winter months, in¬ 
duces salmon to enter it at a time when they arc repelled from 
other rivers, which, either from their shallowness, or from re¬ 
ceiving' large quantities of water produced by the melting of 
siu»w, arc reduced to a tem]jeraturc unsuited to the economy 
and habits of the fish. It is well known, says Sir G. Macken¬ 
zie, that, while snow is meltuig on the mountains, few fish go 
up rivers. Whether it be its coldness, or any other cause, that 
makes them dislike snow watef, I cannot tell; but the fact has 
been noticed, and is consistent with my own observation *[•. 

As these fishes seem thus to decline entering rivers when 
much reduced in temperature, so, at other seasons, they seem 
equally to avoid them when their tcmix-rature is too high. 
Diiring^thc summer season, the water, in ntany rivers, becomes 
so small, and gets so hot, that the salmon will not enter them, 
but linger iqion the coasts, and about the mouth of the river. 
In one very dry and warm scasonj when stake-nets were in use 
in the estuary of the Tay, the salmon, says Mr Halliday, dkl 
not even ap})roaeh the liighest stake-net during the neap-tides ; 
but, wlien tjie spring-tides became high, the fish then came up 
to those nets, and were taken ; when, again, these latter tidc?s 
fell (flp, the nets on the lower parts of the frith caught a great 
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ileal more fish, which did net then float up so high as tho upper 
nets *. Many other witnesses give a similar testimony, a« to 
the refusal of salmon to enter rivers when much heated. The 
temperature of the sea is probably that best suited to the econo¬ 
my of these animals; and those rivers, therefore, which come 
nearest to that temperature, will probably be preferred by them; 
and as the ordinary heat of fishes is very near to that of the 
medium in which they live, a temperature, either much above 
or below that of the sea, is, in all likelihood, unsuited to their 
nature. > 

If, however, freshes and floods t>ccur in any particula^river 
during the hot season, salmon then move up them, even many 
months Ixiforc the spawning scas(>n. Some of these may re¬ 
main in the upper parts of rivei'?:, if they find water sufficient 
to harbour and protect them, until that season arrives; but 
others, as we have seen, avail themselves of subsequent floods t<» 
revisit the sea, in which alone they may be said to thrive. It is 
not, liowcver, the freshes and floods in all rivers that induce 
salmon to enter them ; for sometimes the water brought down 
certain rivers, is impregnated with matter disagreeable to the 
fish. The rivers Ness, Ewes, Shin, and Thurso, says Mr 
Stevenson, supply the earliest fish in Scotland: the Tweed and 
Tay also supply early fish, but not so early as the former rivers. 
Now, the four first rivers r.i-e discharged from the largest lakes 
in Scotland, and in these lakes the water is purified before it is 
sent down the rivers, in the winter and spring months. So like¬ 
wise the Tweed and Tay ruti principally through clayey soils, 
and their waters, in spring floods, are tiot impregnated with 
matter disagreeable to the fish. Eiit rivers which run thnmgli 
a mossy district, and discharge their waters into the sea, with¬ 
out previous purification in large reservoirs or lakes, as the 
Findhorn, Conon, Bcauly, Spey, and many others,—such rivers, 
when swollen by the melting snows in the spring months, are 
turbid and disagreeable to tlip salmon until about the month of 
April, when they begin to discharge light spring rains, sweet, 
and comparatively free from the impurities of an earlier period. 
It is then only, he adds, that these latter rivers begin to yield 
fish, that is, not till the lake-rivers arc l>cginning to fail; indeed, 
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v^hen«the seasons of some of them have been terminated. From 
observations and facts winch have come within his own know¬ 
ledge, the witness is convinced, that, if an account of the quan¬ 
tities of fisli taken at the various fisheries in Scotland, and the 
exact periods at which they are taken, were obtaiTii;d, it would 
be found that all the rivers discharged from lakes, produce 
fish at an early period of the year; whilst those discharged 
from a mossy country, do not produce llsh until they commence 
to send down the sweet spring rains. When, therefore, it is 
supposetl that salmon is in season at diHercnt periods of the 
yeary m different rivers, the supposition is so far correct: it does 
not, however, depend upon the state in wliich the fish is at that 
jieriod, but on the state llie river is in. Salmon are extremely 
nice, and only go into fresh water when it is exactly to their 
taste; and when the river is in a state to induce fish to enter 
it, they are gotten of much liner quality than at a period 
when they do not enter so readily In accordance with these 
views, another respectable evidence, Mr Moir, states, that sal¬ 
mon will not enter fold water if they can avoid it; in proof of 
which, a case exactly in ])olnt, says he, occurs in this ncighbour- 
htx)d. The hav of Nigg is ])erlia]is the most [irodiictive sea- 
lishcry on lliis coast (Aberdeen), yet, when the river Dee is dis¬ 
coloured by peat-bog w'ater, that water is carried into the bay 
of Nigg hv tile llowing of the tide: at sueh limes not a single 
salmon will enter it, and the fishing is frequently inlerriipted 
for several days together from 'this cause i*. 

In the migralio'iis of salmon from the sea to llie river in the 
winter and spring nionlhs, tlieir course fhrough the estuary 
seems altogether different from that which they pursue in aii- 
tuinii. In the latter period, imjiclled by the instimt of prt>pa- 
gatloii, |,hcy pursue their route in the most direct way through 
the mid-channel, rusliing iqi with the greatest eagerness, where 
there is w'aler suflicient to convey them, and braving all obstacles 
to their ascent; in the former, they rojim over the banks of the 
estuary and of the mouths of rivers, borne up with the flowing 
tide as far as it will carry them, and often returning again to 
llie sea with the ebb tide. It is indeed only when thus roaming 
f'ver the banks ihut salmon are taken in llie estuaries, where 
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stake-nets are employed, these nets being made to extend upon* 
the coasts between high and low water-mark. That salmon 
move upwards and downwards with the tide, is testified by many 
witnesses, who have seen and intercepted them in their down¬ 
ward course: and, by the fact, that stake-nets are commonly 
provided with ebb as well as with Hood courts, on purpose to 
meet this disposition in the salmon, and do actually catch some¬ 
times as many fish in their downward as in their upward course. 
Hence, too, it is, that when, in autumn, salmon become full of 
spawn, and desert the coasts, betaking themselves more to the 
mid-channel, in t)rder to ascend rivoi’s, few are taken in ^.ke- 
ncts; and, for the same reason, as the kelts or spawned fish 
descend, like the fry in the mid-channel, they are rarely, if ever, 
ititercepted by the stake-nets. 

But why, it may be asked, do salmon thus visit the coasts of 
the sea anti of the estuaries of rivers, linger upon them, and 
seem indificrent about entering rivers, unless they are, in all re¬ 
spects, suited to their taste 'To this they are apparently im¬ 
pelled by the strength of the ap])etile, which, next to that of 
ju’opagation, exerts the greatest loice over the movements of 
animals, viz. that of hunger. On the banks of estuaries, sal¬ 
mon, says Mr Halliday, find a great dealofTo(jd ; he has taken 
a great many salmon in the I’rith and estuaries with worms pass- 
inir through them; such worms as art^ to be seen on those banks*. 
During the fishing season of 182JJ, Mr Moir received all the 
salmon caught in the stake-nets sc^l between the rivers Don and 
Ythan; also the whole of the fish taken in tlifc bay of Nigg; 
those taken, likewise, at the bridge of Dee, and at nine other 
small fisheries in that river. As all these fish were cut up for 
the purpose of being preserved in a 1‘rcsh state, he had an op¬ 
portunity of examining their stomachs. In the stomachs of 
those taken in the upper river fisheries, he could never detect 
any kind of food ; whereas, those taken in the sea were fre¬ 
quently gorged wi.h 1‘ood, which was principally sand-eels 
{Amiiiodytes tobianus of Ian.) : The clifierent appearance of the 
fishes corresponded with that of their stomachs, those taken 
from the river being softer and inferior to those got from the 
sea. Whence he concludes, that salmon Ircquent the flat sands 
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»bctwccn the Don and Ythan* for the purpose of feeding; and, 
for the same reason, he adds, they frequent the coasts at Mussel¬ 
burgh and Aborlady, which abound with sand-eels, and are suc¬ 
cessful stations for the stake-net, though the one place is thirty, 
and the other forty, miles from a spawning river *. 

That salmon do obtain the chief part of their food during 
their residence in salt water, seems certain from the fact, attest¬ 
ed by various persons, that they are in greatest perfection when 
taken out of the sea, or very shortly thereafter; and that they 
fall off’ in condition in proportion to their abode in rivers. Sal- 
raott taken in the sea, says- Mr Halliday, are by far the richest 
and best; they are both Weightier and fatter, and in firmer Con¬ 
dition. If detained in fresh water at any season, they become 
unsound, and if this happen during the warm weather of sum¬ 
mer, they are soon rendered unfit for f<x>d +. The largest fish 
arc usually got at sea-fisheries, says Mr Stevenson, and the 
nearer they are got to the salt Avater the finer is their (jualily ; 
so much so, that any one versed in the state of salmon, would 
at once be able to pick out, from 500 head of fish, those that 
had been more thali two or three days in the river As it 
thus appears that the stomach of the salmon is filled with food, 
and his condition the most perfect, Avhile roaming over the coasts 
of the sea and the banks of estuaries ; and that he is found tvith 
an empty stomach, and in very inferior condition, after a short 
residence in fresh water, we readily see not only why he visits 
the coasts of the sea, but lingers upon them; why, if he is in¬ 
duced to move Upwards with the tide, he again returns with it; 
and why, when he may have pushed up rivers during floods, 
he soon tries again to revisit the sea, where alone he is enabled 
ttJ find proper and suflicient food to satisfy his hunger, and ade¬ 
quately^ support his growth. 

From the facts thus stated respecting the migrations of the 
salmon, at different pericxls of its life, it woiihl seem that it can 
begin to live only in fresh water, a^d that, in the earliest periwl 
of its existence, salt water is fatal to it; that, at a piTiod some¬ 
what later, it descends rivers on its way to the sinj, where it in¬ 
creases m})idly in si/e, and in two or three months returns again 
to the river. 
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During the summer months, salmon from the sea proceed» 
sometimes high up those rivers, which are furnished with a due 
supply of water, either permanently, or during occasional floods; 
and in subsequent floods they try again to return to the sea: at 
this time of the year, however, their migrations into rivers are 
often limited to the point to which the tide flows, and they re¬ 
turn again to the estuary and sea with the ebb-tide. 

In autumn, again, the male and female salmon ascend to the 
sliallow fords and sources of rivers to breed, remaining there 
during the winter months, the male, however, returning curly 
in the following year, and the fe!nale»not till March or Aypl. 

Beside the breeding-flsh, ivhich dcscen<l in the winter anti 
early spring months, dean salmon from the sea are constantly 
ascending and tlesccnding those rivers, which, by the quantity, 
quality, and temperature of their water, arc fitted to receive 
them. 

With respect to the causes which influence these alternate 
migrations of salmon, it would appear that they move towards 
the sea chiefly in search of the food found on its emsts, and 
on those of estuaries; whilst the chief impulse that urges their 
movement up rivers, is the ])ropagation of their kind, where 
alone the spawning process can be duly exercised. As to the 
cause of their seeking fresh water, when not urged by that im¬ 
pulse, we can ofler no other ^ '.ason flian that of a sort of instinct, 
which incites them to remove occasionally into fresh water, 
in w'hich alone they were at fifst able to exist; whilst thu 
appetite for food calls tliem again hack to the* Sea. Perhaps, if 
the-water of rivers were always in suflicient quantity, and per¬ 
fectly suited to the taste and economy of ssilinon, they would 
he moving backwards and forwards from the .sea to the river, 
and from the river to the sea, at intervals more or Jess great; 
arid, therefore, the different periods in which they ajipear in 
different rivers, is owing to the different circumstances and con¬ 
ditions in which those rivers may lx*, rather than to any na¬ 
tural difference in the economy or habits of the fish. How far 
they move into the deep sea is not known, but that they roam 
over the coasts, at great distances from tlie mouths of rivcTs, is 
certain from the fact of their being cajiturcd in such situatioas. 
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Description Plate III. ewhibUing the Evolution qf‘ the Ova 

^‘Salmon. 

Fig. 1. The ovum of the natural size, after the embryo has become 
quick in it: at this stage, the body of the embryo has a 
pinkish tinge, and the eyes are disproportionabiy large. 

Fig. 2. The phell just burst, and the head of the embryo protruding. 

Fig. 3. State of the subject eight hours after it had buret the shell, at 
which time the pulsations of the heart are very visible. 

Fig. 4. The shell just thrown offi with the tail drooping: before the 
shell bursts, the tail envelopes the yolk or bladder, which is 
seen attached to the body of the fish. The shell itself is 
transparent, and about one*tbird part of it is fractured by 
the fish in extricating itself. 

Fig. 5. The tail of the young fish has now become straight; the mouth 
is distuiot, and the lower jaw and pectoral fins^ which are 
quite traii^arbnt, are in " motion, and keep time with the 
heart, whi^ beats from 60 to 65 times in a minute : At 
first, the body of the fish is colourless, with slight mai'ks of 
articulation of the bones, or of stripes on the skin ; the bag 
attached to the bab is transparent, and is filled witb a fight 
amber-coloured albuminous fluid, with some drops of a clear 
rose-coloured oil in it. 

Fig. 6. Kepresents fig. 3. magnified. The bag beneath the belly is ex¬ 
tremely soft and yielding, and the shell is still seen bind¬ 
ing the young animal. 

Fig. 7. Represents fig. 5. magnified. The heart is placed before'^e 
pectoral fins, and under the throat,' and is connected with n 
large bloodvessel that runs along the front and bottom of 
the htig^ Las is more clearly seen in fig. 8. vThe bag, which 
was at first round, becomes, in a day or two after the fish 
leaves the shell, more and more elongated; with a micro- 
* scope, the circulation may be seen. The blood flows from 
under the body of the fish, through vessels which ramify 
upon the sides of the bag, and from these it is collected, 
and continued into the large vessel before mentioned, which 
is connected the heart: from the heart the bloo^ h 
again thrown, with regular pulsations, into the i^^sels of 
the head and throat, where it is seen to assume a dmker hue, 
as well as to the other parts of the body: dr, It is said, or 
Home transparent fluid, il sCen to circulate, in equal quan- 
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tity with the blood. The rays of the gills are (tistinctlY 
seen, and the body of the youtog animal begins to assume a 
brownish colour. • 

Fig. 8. A Bket<^ of fig. 5. magnified, to shew more distinctly the cir> 
culation of the blood. 

We have no doubt of the general accuracy of these representations of 
the changes exhibited In the evolution of the ovum of the salmon. But the 
reader will bear in mind that they are not made by an anatomyt, and cannot 
therefore be exi)ected to present that minuteness of observation, and extent 
of description, into which one familiar with such subjects ^ould have entered. 


Chi the Temperature of the Interior of the Earth. By'M. L. 
CoRDiER, Member of the Royal Academy of Sciences, and 
Professor of Geology in the Garden of Plants *. 

rp 

jL he suppositkm of a central fire is extremely ancient. It is 
perhaps coeval with the first dawnings of civilization, and has 
furnished a basis to some of the fables in which the infancy of 
the human race has been cradled, traces of it being found in the 
mythology of almost all nations. It originated from the very 
imperfect observation of certain natural phenomena, too obvious 
to have at any time escaped the notice of thq vulgar. Confound¬ 
ed for ages amidst vague and conjectural notions, which con¬ 
stituted nearly all the physics of the ancients and of the middle 
ages, this hypothesis only began to assume some consistency, af¬ 
ter the discovery of the laws of the planetary system. Descartes, 
Halley, Leibnitz, Mairan,|Bufibn especially, and several other phi¬ 
losophers of modem times, adopted it, resting chiefiy upon consi¬ 
derations deduced from^ the figure of the earth, from certain 
astronomical phenomena, from the mobility of the subterranean 
principle which produces magnetic action, from the comparison 
of the temperature^ of the surface with those observedLat small 
depths, and from various experiments on the cooling of incan¬ 
descent bodies. 

The inferences derived from these sources not constituting a 
body of demonstration sufficiently direct to carry conviction with 
it, many learned men who were contemporary with those men¬ 
tioned, remained undecided, while others supported the old opi- 
nion, which attributed to the earth no other heat than what it 

* Bead to the Academy of Sciences 4tb J une 1827. 
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may reeeiv-e from the solar rays. The latter opinion at length 
lieoame the prevailing one. It owed its success in a great mea¬ 
sure to the influence of the celebrated geological system pro¬ 
duced about the middle of the last century, of which Fallas, 
Saussure and Werner were the principal promoters, and which 
for a long time met with no opposition. This system supposes 
that the original fluidity of the globe took place through the 
medium of water, that the whole mass was consolidated, stratum 
after stratum, from the centre to the circumference, by atjueous 
crystallization ; and that the volcanic phenomena are mere local 
effects. 

The opinion on this subject has undergone a great change 
within these few years. This change, which has been extremely 
slow in its progress, so great were existing prejudices, commen¬ 
ced at the end of the last century. It is to be chiefly attributed 
to the following circumstances: Important discoveries have been 
made in geology; the relative position of the materials compos¬ 
ing the oldest formations of the crust of the globe, has been found 
to be different from what had been formerly asserted; it has 
been proved that the volcanic agents reside under the primitive 
rocks; the true nature of lavas, and their identity in all parts of 
the earth, have been discovered; the analogy of a multitude of 
strata of all ages to lavas has been demonstrated; tlie facility 
with which all these originally fluid and incandescent matters 
have crystallized by mere cooling, has been proved and under¬ 
stood ; and the theory of aqupous crystallizations has become 
perplexed. On the other hand, accurate and numerous facts 
relating to the motion of radiant heat, and of the heat which is 
projmgated in bodies from one molecule to another, have been 
made known by satisfactory experiments. These hjets have been 
connected by mathematical theories of the most general nature. 
Ingcniofis observations have placed beyond' doubt the continual 
radiation of the superfleial heat of the earth into oelesticd spaoe^ 
The ideas which have been long entertained in regard to the 
inconsiderable depths to which thd horary, daily, monthly and 
annual variations of temperature reach in the soil or strata of 
different countries, and the level at which a fixed temperature 
commences, have been carefully verified. Lastly, new experi¬ 
ments have been undertaken regaining the temperature of deep 
places accessible to ys, juid that of the waters coming from them. 
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Tlie resuks liave 1)een compared with one another, and with the. 
mean temperatures of the surface, and the important conclusion 
has been drawn, that, proceeding from the level at which the 
fixed temperature commences in the soil of each country, the 
heat increases rapidly as the depth advances, and this in a quan. 
tity which has been valued at 1° centig. for every thirty or forty 
metres •. 

These remarkable facts, considered partially by some, and 
grouped in various ways by others, have carried with them all 
who had a predilection for the hypothesis of central heat. The 
common conclusion is, that the earth possesses in its interior a 
temperature, incomparably more elevated than the compound 
temperature which is observed at the surface; and even accord¬ 
ing to some, that beyond a certain depth, there probably exist 
an incandescence and a fluidity, whose origin has been coeval 
with the commencement of things. 

La Grange and Dolomicu were the first who revived tlic 
hypothesis of central heat. Hutton and his able commentator 
Playfair, must also bo mentioned, notwithstanding the obscurity 
in which they involved their opinion, and the errors into which 
they fell when employing this principle in the support of geolo¬ 
gy. More lately, this great question has been investigated by 
the illustrious geometrician whose loss the sciences have to de¬ 
plore, M. de La Place, and before, him, by Mr. Fourier, who 
was naturally led into the subject by his memorable researches 
regarding the general theory of hegt. Other authorities would 
not be wanting, were it possible to make mention here of the 
many learned men, especially in England, who, during the last 
twenty years, have successively adopted the same opinion. 

Thus the hypothesis of subterranean heat now presents itself, 
supported by a mass of authorities and facts which no longer 
permits us to view it as a creature of the imagination. }n tlic 
state in which the subject now stands, this hypothesis seems 
to merit the particular attention of the learned world. If the 
proofs adduced in its favour afe insufficient, recourse must be 
had to new observations; if they suffice, wo must hasten to a- 
dopt the pnnciplc, determine its characters, develope its conse¬ 
quences, and if it be possible elicit its applications, 

* Metre ifl 3 Sset and 3..371 inches English, or 39..S71 inches. 
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If we examine the data of this great problem, it is easy to 
see that only one of them might lead to uncertain results.. This 
datum, which is at the same time the most direct and the most 
decisive, is that which is grounded on the experiments from 
which it has been inferred that the temperature of the earth 
augments progressively from the surface toward the centre. It 
may be asked, if these experiments are accurate, if they have 
been suitably discussed, if they are sufficient, and if the infe¬ 
rences that have been drawn from them leave nothing to be de¬ 
sired ? 

I have thought that it would be useful to settle these doubts, 
and this for the interest tif science in general, more than for that 
of an opinion which I have m y.self cherished for a very long time, 
and to which I have already paid the tribute of my researches 
in other points of view. Such is therefore the principal object 
of the memoir, which I have now the honour of communicating 
to the Society. 

M. Cordier then proceeds to a very interesting examination of 
tlie various experiments on subterranean temperature, hitherto 
published, in which he discusses all that is known in regard, 

To the temperature of the water, whether running or standing, 
met with in mines ; To the tera|>erature of the air ia the 

shafts, galleries, and levels of mines; and, 3f%, To the tempe¬ 
rature of the air in caves, a's in those for instance under the Ob¬ 
servatory at Paris. From these details he draws the following 
conclusions:—1. If we exce])t a certain number of observations, 
as not sufficiently satisi'actory, all the others announce, in a more 
or less positive manner, that there exists a remarkable increase 
of temperature, proceeding from the surface of the earth towards 
the interior. 2. The results obtained at the Observatory at 
Paris, are the only ones from which a numerical expression of 
the law, which this increase follows, may be deduced with cer¬ 
tainty. This expression carries to twenty-eight metres, the 
depth which corresponds to the increase of 1° of subtearanean 
heat. It results from this, that* at the depth of 2,503 metres 
under Paris, we would reach a temperature of 212° of Fahren¬ 
heit’s scale. 3. A small number only of tlie other results fur¬ 
nish numerical expressions, sufficiently near the law in question 
to bo admitted. These expressions vary from 57 to 13 metres, 
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for 1° of increase ; their mean announces in general a more r^- 
pid increase than tliat hitherto admitted. 4. Lastly, in group¬ 
ing by countries all the admissible • results, I am led to a new 
and important idea, which is, that the differences between the 
results collected in the same place, do not depend solely upon 
tile imperfect nature of the experiments, but also upon a certain 
irregularity in the distribution of the subterranean hcatS in dif¬ 
ferent countries. 

In the second part oi' the memoir, M. Cordioi* gives a detailed 
account of his own experiments on subterranean temperature, 
made in coal-mines in France. These were conducted with 
great care, and are ajiparcntly the most accurate hithertd'made. 
From these experiments, and those enumerated in the first part 
of the memoir, he draws the following conclusions :— 

1. Our experiments fully <;onfiriii the existence of a subterra¬ 
nean heat, which is peculiar to the terrestrial globe, does not de¬ 
pend on the solar rays, anrl increases rapidly with the dejith. 
2. Tile increase of the subterranean heat does not follow the 
same law over the Avliole earth ; it may be twice or three times 
as iiiuch in one country as in another. 3. These difierenccs are 
not in constant relation, either with the latituilcs or longitudes. 
4. Lastly, The increase is certainly more rapid than has been 
^^upposcd ; it may go so high as a degree for every 15 or even 
13 metres, in certain countri: ^ ; pr®visorily the mean term can¬ 
not be fixed at less than 25 metres. These important con¬ 
clusions, M. Cordier remarks, fix, the bases, at the same time 
modifying them considerably, according to w’jiich the mathe¬ 
matical theory of the dispersion of heat, in bodies of large di¬ 
mensions, may be applied to the earth. They are in harmony 
with the inferences derived from phenomena, of so very difl 
fereiit a nature, wliicli have long aftbrded evidence of the inter¬ 
nal incandescence of the earth. Brought into mutual ionnec- 
tion, these different elements give rise to new combinations, and 
to remarkable applications. In our opinion, there may be eli¬ 
cited from them numerous imhictions, calculated to throw light 
on the most obscure, and, at the same time, the most essential 
parts of geology. The following are the principal of these in¬ 
ductions : 

JANUABY—MABril 1828. 
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1. the phenomena observed, being in^ accordance with the 
mathematical theory of heat, announce that the interior of the 
earth is furnished with a very elevated temperature, which is 
peculiar to it, and which has belonged to it since the origin of 
things; and, on the other hand, the volume of the earth’s mass 
being infinitely greater than that of the mass of waters (about 
ten thousand times greater), it is very probable that the fluid¬ 
ity which the globe incontestibly possessed, before assuming its 
spheroidal form, was owing to heat. 

2. This heat was excessive, for that which may at present 
exist at tlie centre of the egrth, supposing a continued increase 
of 1 degree for every 25 metres of depth, would exceed 

fif Wedgwood’s pyrometer (upwards of 250,000° centigr.) 

3. It must be admitted that the temperature of 100° of Wedg- 
w(X)d’s pyrometer,—a temperature capable of melting all the 
lavas, and a great part of the other known rocks, exists at a 
depth which is very small, compared with the diameter of the 
earth; and, for example, from my experiments, that this deptlr 
is less than 55 leagues, of 5000 metres, at Carmeaux, 30 leagues 
at Littry, and 23 leagues at Decise, numbers which correspond 
to 5 * 3 , 5 * 5 , and j*y of the mean radius of the earth, 

4 . There is, therefore, every reason to believe, that the inter¬ 
nal mass of the globe is still possessed of its original fluidity, 
and that the earth is a cooled star, which has been extinguished 
r)nly at its surface, as Descartes and Leibnitz thought. 

5. If there be considered, on the one band, the extent which 
Dolomicu’s observations on the seats of volcanic foci*, and 
our own experiments on the compo.sition of lavas, have given to 
volcanic phenomena f, and, on the other, the great fusibility of 
the matters which all the volcanoes of the globe at present throw 
up, or even of those which they ejected long ago; it must be 
inferred that the internal fluidity commences, at least in many 
points, at a depth much less than that at which the temperature 
of 100 degrees of Wedgwood’s pyrometer. 

f 

• Dolomieu, Rapport sur ses Voyages in 1797* Journal des Mines, t. vii. 
p. 385. 

Reclierches sur DifTerens Produits Volcaniques. .Journal des Mines, 
t. xxi, p. 249. and t. xxiii. p. 55.—-Memoire sur la Composition des Laves d* 
^ous lu.s Ages. Journ. ilc Phys. t. Ixxxiii* p. 1-35. 
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6. The crust of the earth, not including the superficiaV ancif 
incomplete pellicle, which is named secondary, being formed 
by refrigeration, it follows that consolidation has taken place 
from without inwards, and consequently that the layers of the 
original rocks nearest the surface are the oldest. In other terms, 
the primordial formations are so much the more recent, the 
deeper the level at which they occur, which is just the reverse of 
what has hitherto been admitted in geology. ^ 

7. M. Fourier, on considering the distribution of subterranean 
heat at the depths which are accessible, the temperature of the 
poles, and the existence of radiation tftward the celestial spaces, 
has demonstrated that the earth continues to cool *. This cool¬ 
ing is insensible at tlic surface only, because the loss of heat there 
is continually comjicnsated by the effect of a propagation, which 
uniformly proceeds from without inwards, a compensation which 
is nearly perfect, which continually approaches the state of equi¬ 
librium, and which experiment and theory perfectly explain. 
The loss of heat has therefore no influence but at great depths, 
whence there results, that the crust oC the globe daily continues 
to increase internally by new solid layers. Thus, the formation 
of the primordial strata h.as not yet ceased ; nor will it cease 
until after an immense period of time, that iS to say, when the 
cooling shall have {ittained its limit. 

8. If the crust of the earth has bben formed in the manner 

ill which we siqipose it, the primordial strata with which we 
are acquainted ought to be disposed nearly in the order of their 
fusibility; I say nearly, for some influence must be attributed to 
the rapid action with which the cooling must have been carried 
on .‘It the commencement of things, and that of d^femical affini¬ 
ties operating upon such large masses. Now, the magnesian, 
calcareous and quartzose strata, are in fact the nearest to the sur¬ 
face. * 

9. According to what has been stated aliove, the mc'an thick¬ 
ness of the crust of the eartli probably does not exceed twenty 
leagues of 5000 metres each. I w)uld even say, that, according to 

• General Remarks on the Temperatures of the Globe and Planetary Spa¬ 
ces, by M. Fourier; Annales de Cbimic et dc Physique, t. xxvu. 1824, 
p. and Resum6 theorique des'Proprietes dc la Gialeur rayonnaate, by 
the .same, same volume, p. 27fi. 
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several geological data, not yet interpreted, and of which I 
shall speak on another occasion, it is probable that the thickness 
is still smaller. Keeping to the above result, this mean thick¬ 
ness would not Ik; equivalent to the sixty-third part of the mean 
radius of the earth. It would only be the four hundredth part 
of the developed length of a meridian. 

10. The thickness of the crust of the earth is probably very 
unequal. This great inequality appears to us to be announced 
by the inequality of the increase of the subterranean tempera¬ 
ture in diflPerent countries. The different conducting powers of 
the s^»”ata cannot of theniselves account for the phenomenon. 
Many geological data lead us equally to presume, that the thick¬ 
ness of the earth’s crust is very variable. 

11. The heat which the soil of each place continually disen¬ 
gages, being the fundamental element of the climate which is 
established there, and, according to our ideas, the quantities of 
this disengaged heat not occurring in a constant relation in diffe¬ 
rent countries, it is now understood why countries, situated in the 
same latitude, have, other circumstances being the same, diffe¬ 
rent climates, and how Mairan, Lambert, Mayer, and other 
philosophers, have erred in attempting to represent by formulae 
the gradation, supposed by them to be regular, which the mean 
superficial temperature follows from the equator to the poles. 
There is thus also a new cause added to those which occasion 
the singular inflexions which the isothermal lines present. 

12. Whatever be the nature of the astronomical forces or 
events which hdve formerly disturbed the stability of the conti¬ 
nents, and occasioned the general state of dislocation and over¬ 
turning whicli the structure of the earth’s crust exhibits, it is 
easy to conceive that all the parts of this crust fioating, if we 
may so express ourselves, around a perfectly fluid sphere, and 
being moreover infinitely subdivided, in consequence of stratifi¬ 
cation, and especially from the innumerable contractions which 
refrigeration has produced in each stratum, may have been dis¬ 
located and overturned in the ^anner in which we see them. 
These effects are incapable of being explained by the generally 
received opinion, that the superficial strata were the last conso¬ 
lidated, and that the globe is solid.to the centre. 

13. In considering the probable fluidity of the central mass. 
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the phenomena of earthquakes, the thinness of the consolhiatetjl 
crust, and especially the innumerable solutions of continuity, 
by which it is broken up, and whicfi result from stratification, 
the contraction arising from progressive cooling, or from the 
overturnings that have taken place, we long ago conceived it 
probable that this crust possesses a certain flexibility. We de¬ 
veloped the elements of this singular property in a memoir 
read to the academy in 1816, and which had the disadvantage 
of being presented at a period when people’s *minds \rerc not 
sufiicicntly prepared for attending to researches of this nature. 
Now, this property is at the present tnoment more probable than 
ever. It is further conceived, from the fluidity which is to be at¬ 
tributed to the central matters that serve as a support to the 
crust, that the flexibility in question may be put into action with¬ 
out its being possible for us to perceive it. In fact, to produce 
a change of figure in the spheroid capable of raising the equator 
a metre, by proportionally shortening the earth’s axis, it would be 
sufficient, in as far as concerns the plane of the equator, that 
each of the innumerable solutions continuity wdiich intersect 
the consolidated crust, and which I shall suppose to be five me¬ 
tres from each other at an average, should be subjected to a se¬ 
paration equal to the 1276th part of a millimetre, a quantity 
which is excessively small. 

14. The pn)bable flexibility of tile earth’s crust is supjiortcd by 
two principal causes, the one general and constant, the other local 
and transitory. The latter cause, >during the last thirty years, has 
not spared any country. Sometimes it has shaken, almost at the 
same time, the twentieth part of the surface of our continents, or it 
has made the soil undulate in directions equal to the sixtieth or 
seventieth portion of a meridian; I speak of earthquakes. Since 
the commencement of authentic history, thei’e have been rec¬ 
koned upwards of six hundred, whose violence or extent have 
rendered them memorable. The second cause depends ujxin 
the circumstance, that the permanent diminution of the earth’s 
heat no longer produces any ^*nsible contraction in the subterra¬ 
nean regions in the vicinity m the surface, while it continues its 
effects in the deeper parts, ^ether for augmenting the separa¬ 
tion of the masses which /lavc experienced the first effects of 
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contraction, or for occasioning new solutions of continuity in 
these masses. Let it be added, that the slow formation of new 
solid strata in the interior, must be conformable to the srcneral 
rule, in virtue of which substances in the fluid state experience 
a great diminution of volume in passing to the solid state. 

15. The least flexible regions of the earth’s crust are neces¬ 
sarily those near the surface, for the transverse solutions of con¬ 
tinuity which they contain, have long since attained and lost their 
maximum of separation. It is evident that the central forces 
tend to bring nearer to each other the elementary masses of the 
superficial regions, in proptirtion as the cooling contracts more 
and more the volume of all the internal parts of the globe. 
This approximation would act in a uniform manner, if the strata 
of the consolidated crust were concentric, and if all the transverse 
solutions of continuity were directed in planes perpendicular to 
the surface; but this is not the case. The shattered state of the 
primordial crust is such, that,considering it in the great scale, lean 
only define it as a heap of fragments pressed against each other, 
and of which the strata are always very much inclined or vertical. 
Since the establishment of this state, the obliquity of an innumera¬ 
ble quantity of solutions of continuity, of which some liavcan im¬ 
mense extent, forms an obstacle to the establishment in all points 
of an approximation of the elementary masses that might be uni¬ 
form and proportionate to the central contractions. Changes of level 
of no great extent, but which may have affected great continen¬ 
tal surfaces, have been substituted for this approximation. Many 
geological facts agree with this hypothesis. It is to be presum¬ 
ed that this effect still subsists at tlie present day, although in 
an imperceptible manner. If the seculai* raising of the basin of 
the Baltic is constant, it may bo accounted for in this manner. 
The alK)vc hypothesis will also explain the change in the level 
t>f the Mediterranean, which we observed with Dolomieu on the 
shores of Egypt *. There is reason to think, according to our 
opinion, that at present this part of the African continent is un¬ 
dergoing a progressive lowering, li^hich may amount to two or 
three centimetres in a century. V 

16. M. dc Laplace, estimating H^e astronomical observations 

• See my description of the ruins of Sail‘(thc Tanis of the ancients), ii; 
tlic great work on Egyj)t. 
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made in the time of Hipparchus to be sufKciently accurate to af¬ 
ford evidence that the duration of the day has not diminished 
of a centesimal second for twflenty centuries, thought that 
the contraction which is actually produced by the secular cool¬ 
ing of the globe, is not sufficiently 'great to increase the velocity 
of rotation in a sensible degree. This opinion gives us a useful 
limit of the actual effect of ,the general refrigeration. 

17. But if the efiects of contraction since the commence¬ 
ment of the cooling arc considered, one cannot help admitting 
that it has exercised a certain influence in the above point of 
view. On the one hand, the dilution of the day has succe.s- 
sively diminished a small quantity ; and, on the other, tiie fig:ure 
of the earth must have undergone a slight alteration, in conse- 
tpience of the acceleration of the velocity of rotation, provided 
the flexibility of the consolidated crust has been sufficient to per¬ 
mit the change of figure, which we admit as being the case. 
Thus at present the day is a little shorter, and the spheroid a 
little flatter toward the poles, than at the commencement of 
things. If these data are correct, it is evident that the two ef¬ 
fects continue. All that is to be done is to find a better means 
than that mentioned above for appreciating the feeble intensity \ 
which is not impossible, as we shall presently see. 

18. Another consequence, not less probable, and not less cu¬ 
rious, to which we are led by tl»c hypothesis of central incan¬ 
descence and fluidity, is the following. However little the crust 
of the earth may be influenced Jiy the flexibility which, accord¬ 
ing to our ideas, must be attributed to it, ,it follows that the 
phenomenon of the tides is exercised, without its having been 
hitherto suspected, upon the terrestrial mass itself. This effect^ 
which, besides, must be excessively feeble, will not excite asto¬ 
nishment, when we reflect that it certainly existed at the com¬ 
mencement of things, that is to say, wdien the surface of the 
globe possessed the perfect fluidity which is admitted in all the 
theories. It is easy to demonstrate that the greatest of these 
ancient land-tides could nd( have been less tlian from four to 
five metres. 

19. As the secular ref Vibration of the earth is continually in¬ 
creasing the thickness of crust, it may be asked if the incan¬ 
descent matter which is subjected to this action, passes entire- 
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\y into t]ic solid state ; or if it is decomposed, so as to furnish 
solid parts and gaseous parts. There is nothing improbable in 
the latter idea; in fact, the consolidation of lavas daily presents 
a very striking example of the production of gas by refrigera¬ 
tion. If we admit this supposition, we can account for the ori¬ 
gin of the first matter of earthquakes in a very natural manner. 
All excessive temperature keeps thi^ first matter in the gaseous 
state, notwithstanding the enormous pressure which it experien¬ 
ces at these great depths. The capricious nature of the pheno¬ 
mena of earthquakes would also be accounted for by the ex¬ 
treme inequality of the intprnal surface of the crust of the 
earth. 

20. The preceding data lead to an entirely new explanation 
of volcanic phenomena; an explanation which will perhaps a|)- 
j)ear more satisfactory, at least to the very small nuralier of jxt- 
sons who have a just and complete idea of the elements of the 
(]ucstion, than any that has hitherto been proposed. These 
phenoniena appear to us a simple and natural result of the in¬ 
ternal refrigeration of the globe, a purely thermometrical effect. 
The internal fluid mass is submitted to an increasing pressure, 
which is occasioned by two forces whose power is immense, al¬ 
though their cflects may be slow and not very perceptible. On 
the one hand, the solid crust contracts more and more in pro¬ 
portion as its temperature diminishes, and this contraction is ne¬ 
cessarily greater than that which the central mass experiences in 
the same time; on the other h^nd, this same envelope, in con¬ 
sequence of the insensible acceleration of the rotatory motion, 
loses its internal capacity in proportion as it recedes more from 
sthc spherical form. The internal fluid matters are forced out¬ 
wards, under the form of lavas, by those habitual vents which 
arc named volcanoes, and with the circumstances which the pre¬ 
vious accwmulation of gaseous matters, which are naturally pro¬ 
duced in the interior, give to eruptions. This hypothesis needs 
not excite astonishment, for I can demonstrate its probability by 
a very simple calculation. / 

In 1803 I cubed in Tencriffe, Vs nearly as it was possible, 
the matters ejected by the cruptionl^f 1705 and 1798. I per¬ 
formed the same operation with regaM to the products of two 
eruptions still more perfectly isolated, which exist in the extinct 
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\olcauoes of the interior of France, viz. (in 1806) those of* the 
volcano of Murol in Auvergne, and (in 1809) those of the vol¬ 
cano of Cherchemus, near Issarles at Mezin. I found the vo¬ 
lume of the matters of each eruption much inferior to that of a 
cubic kilometre *. From these data, and others of a similar kind, 
which I have collected in various parts, I consider myself war¬ 
ranted to assume the volume of a cubic kilometre, as the ex¬ 
treme term of the product of eruptions considered in a general 
sense. Now, such a mass is almost nothing compai'cd with the 
bulk of the globe. Spread over its surface, it would form a 
layer not more than one five-hundredfch part cf a millimetre in 
thickness-f*. In exact terms, if we suppose the crust of the earth 
to have a mean thicknc.ss of twenty leagues of 5000 metres, a con¬ 
traction capable of shortening the niean radius of the central 
mass ^ 9 :fth of a millimetre, would be sufficient to produce the 
mattd* of an eruption. 

Proceeding on these data, if we suppose that contraction alone 
produces the phenomenon, and that over the whole earth there 
take place five eruptions annually, we find that the difference 
between the contract'on of the consolidated crust and that of the 
internal mass, only shortens the radius of that mass one millime¬ 
tre in a century. If there be only two eruptions yearly, it takes 
two centuries and a-half to produce the same shortening. We 
see, that, in all cases, an excessively* small action is sufficient to 
produce the phenomena. 

It will be remarked, that this action, if it be real, is necessa¬ 
rily in connection with the total contraction whuJi the globe ex¬ 
periences from the effect of secular cooling. It furnishes a 
basis for calculating the very slight influence which this total 
contraction exercises in accelerating the velocity of rotation. 

Nothing less than the enormous power, which I have pointeti 
out, could suffice to raise the lavas. In the particular <ftise in 
which they would come exactly from a depth of twenty leagues 
it is easy to prove, from their mcao specific gravity, that they 
would be pressed by a force efpuvalcnt to that of about 28,000 
atmospheres. It is, besides, will known, that they flow almost 
always after the eruption of the,gaseous matters, which may very 
easily be conceived, according/to my theory. 

• The Kilometre is 39371,00000 t-ubio Knglish inches. 

t The Millimetre is .03937 English ciiliic inches. 
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( This is not the place fur developing the purely thcrmometri> 
cal liypothcsis which I propose for explaining volcanic pheno¬ 
mena, and shewing with what success it may be applied to all 
the details of these phenomena. I shall content myself with re¬ 
marking, that it accounts for the identity of circumstances by 
which the manifestation of volcanic action, in all parts of the 
world, is characterised, for the prodigious reduction which the 
number of volcanoes has undergone since the commencement of 
things, for the diminution that has been effected in the quantity 
of matters ejected at each eruption, for the nearly similar com¬ 
position of the products mf each geological epoch, and for the 
small differences that exist between the lavas which belong U» 
different epochs. Lastly, in this hypothesis, the most usual di¬ 
rections of earthquakes announce the thinnest zones of the cartlfs 
crust; and the volcanic centres, as well ancient as modern, con¬ 
stitute, at the same time, the })oints at which this crust has the 
least Uiickness, and presents the smallest resistance. 

In the above I have not caleidated upon the gaseous matters 
which each eruption produces, because, supposing Uieni reduced 
to the state of liquidity which they originally had in the mixture 
from which they have been disengaged, their volume would be. 
very inconsiderable, and because the mean of one cubic kilo¬ 
metre, whicli I have adopted, is much above the real mean. 

21. The greater part of the substances contained in mineral 
and thermal waters being analogcnis lo those which are exhaled by 
craters during and after eruptions, and by currents of lava when 
they crystallize, as well as by solfaterras, it must be supjK)setI 
that they come from a common reservoir. Their emission occa¬ 
sions continual losses to the internal gaseous charge. These 
losses, which, however, are incessantly repaired by new subter¬ 
raneous products, take place in virtue of an GX|xinsive power, 
wbich*is immense, and through a succession of extremely narrow 
fissures. The water is furnished by the superficial causes which 
feed common springs. The alteration of certain parts of the 
canals, especially near tlie si^ace, may sometimes occasion 
the substitution of certain priiiwples by others. In this system 
of explanation, it is easy to ccniccive the permanence of the 
springs, their nearly invariable twnperature, and the singular 
nature of their principles. Seyeral phenomena appear to me to 
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prove that they were much more numerous at periods antcce* 
dent to the present geological epoch. This circumstance is ex¬ 
plained by the greater thinness of the earth’s crust at that time, 
and the more rapid progress of refrigeration. • 

22. If we judge by the appearance of lava, the fluidity of 
the incandescent matter which constitutes the interior of the 
earth is very great, and its density in the regions, situated at a 
distance from the centre, (for example, at a distance equal to 
^ gth of the radius,) is much inferior to the mean density of the 
v^hole globe. These two data are not in opposition to the in¬ 
fluence which must be accorded to the enormous and increasing 
pressure which is due to the action of the central Ibrces. It is 
to be observed, in the first place, that fluids can be very little 
compressed, that their compressibility in this case must have a 
limit, and that its effects may be balanced by excessive heat. 
Moreover, the present lavas have, after their consolidation, a 
mean specific weight, greater than that of the primordial rocks 
taken together; from which it may be concluded, independently 
of every other consideration, that the density of' the central mat¬ 
ters depends much more upon their nalui’e than upon pressure ; 
they have been originally placed in the order of their specific 
gravities. The existence of gold and platiha proves that sub¬ 
stances having, from their nature, an extreme density, may oc¬ 
cur at the centre of the earth. * 

23. The preceding statement shews, that there is some proba¬ 
bility in the hy|X)thesis of Halley,* who attribxited tlie magnetic 
actions to the existence of a mass composed in a great measure 
of metallic iron, of irregular form, and possessing a particular 
revolving motion, situated at the centre of the earth. Twrf 
kinds of phenomena, of which Halley had no knowlalge, add to 
this probability. On the one hand, the rotation of the ring of 
Saturn round that planet may be brought forward as fiuhishiug 
a sort of analogy; and, on the other, the nature of the stones 
that have fallen from the sky, and the existence of meteoric iron, 
prove that iron in the metallic ^ state, and alloyed with nickel, 
may enter abundantly into tl),j composition of the planetary 
masses. 

24. If Halley’s liypothesis Ik' admissible, it furnishes the li¬ 
mit of the internal temperature of the earth. This limit is 
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that of the resistance whicti forged iron, subjected to an enor> 
mous pressure, is capable of opposing to fusion. We might be 
inclined to reduce the temperature, on consideiing that Newton’s 
experiments, confirmed by those of Mr Barlow, have proved that 
iron, raised to a white heat, loses its magnetic virtue. But, on 
the other hand, it must not be lost sight of, that an excessive 
pressure of the metal should probably protract in a great degree 
the term at which the magnetic virtue is thus destroyed. 

25. Lastly, According to the some hypothesis, there would 
be reason for making inquiries resjiecting various extremely 
slight, secular, and not hitherto perceived, effects, which the 
different positions, and the irregular form of an internal solid 
mass, possessed of a peculiar motion, and composed in part of 
metallic iron, might occasion. Thus, for example, we might 
be led to doubt the perfect and absolute invariability which has 
hitherto been attributed to the direction of the plummet in each 
place; and this doubt w'ould apply to countries distant from 
the zones ivithout declination, and from the magnetic equator. 

Such arc the principal inferences at which we arrive, on intro> 
dueing the hypothesisof central heat and fluidity, amidst the most 
important questions of geology. It would l>e easy to extend these 
inferences, and, for example, to explain, in an equally satisfactory 
manner, the formation t)f tlic unstratified primordial rocks, tliat of 
the transition rocks, of veins, and of the gypseous, sulphureous, 
saline, calcareous and uiagnesian strata of the secondary series. 
The fecundity of applications is remarkable, and adds to the pro¬ 
bability of the principle. The case is different with the Neptunian 
system, which so long j)revailed, and which represents tlie globe 
as a cold inert mass, solid to the centre, and formed from with¬ 
in outwards by aqueous depositions. This .system has proverl 
a sterile one, and none of its applications are now able to stand a 
scrioxis* examination. It reduces itself to narrow limits, to the 
explanations of those superficial strata, formed of consolidated 
sedimentary matters, of agglomerated debris and organic re¬ 
mains, which constitute almost the whole of the excessively 
thin envelope, named secondary Had not the authority of 
the naturalists who brought this^ system into credit, given a 
bias in its favour, it is evident that, at its cummcnceraent, it 
xvould have been made to undergo a very simple trial, /rom 
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which it could not have escaped, namely, the comparison of tlii,* 
masses of water and of earthy and metallic matters, hich en¬ 
ter into the composition of the glofte. It is easy to shew that 
the weight of the mass of water does not exceed the fifty-thou¬ 
sandth part of the weight of tlie whole globe. Now, with what¬ 
ever solvent this mass has been quickened, it is inadmissible 
that one kilogramme of water couhl ever have dissolved 50,000 
kilogrammes of earthy and metallic matters. 

We may be permitted again to remark, that it is not the spi- 
i^it of system by which we are now led to the idea of central fire; 
it is in spite of such a spirit, and in opposition to many prejudices. 
This return to a former opinion is occasioned by an accurate and 
profound examination of phenomena ol’ very different orders. 
It cannot be believed that by mere chance natural philosophy, 
astronomy, and geology have arrived at the same point, after fol¬ 
lowing such different paths. We may therefore affirm, without 
fear of being considered hasty, that the hypothesis which is 
c(]ually a desideratum in all these sciences, seems already to pre¬ 
sent the characters of a real and fundamciiLal principle; and every 
tiling seems to predict, that it will have as powerful an influence 
upon tlie progress of the theory of the cartli, as that which the 
great principle of gravitation has exercised upon tlie theory of 
the motion of the celestial bodies. 

From the present state of this dfecussion, it would seem that 
the Academy ought no longer to remain neutral on so important 
a question. Perhaps it may now be time to carry into effect 
a measure proposed at the sitting ol' the .28th November 
1825, on the recommendation of M. de La Place Perhaps, 
also, it would be proper to direct the attention of scientific 
in general, to the subject, by offering prizes for the successful 
discussion of some of the elements of this great question. 

The determination of the figure of the earth has uccapled the 
Academy for upwards of a century ; the investigation of the prin- 

■ The measure in question was the naming a commission of six members 
(MM^de Ja Place, Aragu, Poisson, Thenard, Gay Lussac, and Dulong), who 
were directed to make out a prograihnie of experiments to be performed, that 
the Academy might be enabled to determine, by correct experiments, The 
state of the earth’s magnetism; 2(%, The pressure and composition of the at¬ 
mosphere; 3(%, The heat of the globe at diiferent dcptb.s. 
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ciple .whicli presides over the structure of the globe, and which 
regulates all the phenomena depending upon it, is not less wor¬ 
thy of its efforts, or beneath the talents and resources which it 
has at its command. The object is certainly one of the most 
elevated to which the human mind can aspire: its attainment 
would, moreover, l)e of the highest importance to the whole phi¬ 
losophy of science. If it is averred that the earth is not an in- 
<‘rt mass, as it has been so long supposed ; if the appearance of 
inertia is only owing to the slowness of the phcncmena, and their 
feeble intensity : if all is in motion and in labour in the interior^ 
as all is in motion and in labour on tlie outside of the globe, wc 
arrive at a result of the highest importance, since it seems appli¬ 
cable to all the celestial bodies; and there is thus obtained a 
most powerful proof of the existence of the great principle of 
vmverxal instabUity, which was long ago announced or foreseen 
by Newton and other pliilosphers; a principle superior to the 
great rules which we arc accustomed to regard as exclusively 
constituting the laws of nature, by the aid of which we see be¬ 
yond the longest and apparently most perfect periodicities of our 
solar system, which appears to govern the universe even in its 
minutest parts, which continually modifies all things, alters and 
displaces them insensibly and irrevocably, and leads them through 
the immensity of ages, to new ends which human intellect can¬ 
not assuredly penetrate, but of which it may at least boast of ha¬ 
ving foreseen the necessity. 


Memorandum JHmi the Rl^ht IJmiouraJble the IjOJid Piiksident, 
* '5*a f'mitaining name Jacts relating to the Natural Historic of tfte 
Swallow and ilte Partridge, 


« 


To Professor Jameson, 


-Albout eighteen or twenty years ago. The Lord President, 
then liord Justice-Clerk, left his house at Gran ton, on the 17th 
of April, to go cm the West Circuit, 

There had been a fall of snow, the night before, the 16th, 
and it lay on the ground two or three inches deep. He 
breakfasted with Solicitor Blfiir at Aventon, near Linlithgow, 
when' the snow was still deeper, and the frost keen. He stop- 
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|)ed to bait hisliorses at the village of Larbert, the snow* still 
lying there. While his horses were feeding, lie walked along * 
the lane towards Carron, where the works were in full activity, 
six or seven furnaces being then in constant employment. As 
he approached the works, the effects of the heated air from the 
furnaces became very apparent; and when he came to the great 
Mill Pond, he found the snow entirely gone; the air swarming 
with gnats and other insects, and numbers of swallows skim¬ 
ming over the mill-pond. On remarking this Jto one of the 
workmen whom he met, the man answered, “ Oh aye, sir, we 
seldom miss the swallows here.” 

For .some after he settled at Gran ton, swallows con¬ 

stantly built in the corners of his windows, which, of <‘oiirse, 
they dirtied and <)bscurcd. This was a great obstruction to 
the view of the Forth. At last, it occurred that they might be 
prevented from building, by rubbing the corners of the windows 
with oil or soft soap. This was accordingly done early in the 
next season. The swallows began to build as usual; but as 
fast as they attempted to attach their materials to the stone, 
they slipped off. They renewed their attempts for some days; 
and then gave the matter up; and, what is very remarkable, 
although the oiling has never been renewed,^and the effects of 
it must have long ago ceased, not a single swallow has ever at¬ 
tempted, since that time, to build oy the windows here, not even 
in those which had not been <)iled. Nay, they do not even 
build in the mock windows; though one constantly builds in 
the coal cellar, to which it can tmly get by diving under an open 
doorway, and where the servants are breaking coals every Iiour 
of the day. 

At Tyninghame, the seat of the Earl of Haddington, the kiT^ 
chen is in a building separated from the main house by an o{)en 
court, but connected with it by a covered passage, .supported 
by posts, and open to the south. In the corner of the passage, 
close to the kitchen dcx3r, a bracket is plat:ed for holding a 
lamp, which is taken down to*be trimmed every day, and light- 
vd every evening. On that bracket a swallow, and it is believed 
the same swallow, built her neSt for three or four years, quite 
regardless of the removal or light of the lamp, and the constant 
passing and repassing of the servaftts. 
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On the opposite side of the same open court, tlie great house- 
l)ell is hung, under a wooden cover, fastened to the north wall 
of the house. It is a large bell, and is rung several times a-day, 
to call the servants to their meals. Under the wooden cover of 
this bell, the same swallow, it is believed, which had formerly 
built on the bracket for the lamp, built a nest for several years, 
and never was in the least disturbed by the ringing of the bell, 
or the rattling of the rope. 

I may take ^his opp<jrtunity of mentioning a very curious fact 
relating to the partridge, which also occurred at Tyninghame. 
Lord Haddington has a breed of wild turkeys, wliicli never en¬ 
ter the, poultry house or yard, but roost in the trees, and live 
chiefly on becch-mast, and any thing else they can pick up, 
though they arc tame enough to come about tlio Jiouse to be 
fed, in the time of frost and sno\v. About eight or ten years 
ago, a cock partridge, full grown, suddenly joined himself to the 
flock of these turkeys, and remained constantly with them during 
tile whole summer, autumn, and winter; at night he slept un¬ 
der the trees in which they roosted; in the day he fed with 
them, and was not in the least frightened or disturbed by peo¬ 
ple walking among them. He took great liberties with the old 
turkey cock; when he saw him going to pick up a worm or any 
seed, he used to run under him, between his legs, and snatch it 
out of his mouth, and the old gentleman never resented such in¬ 
dignities. Karly in spring he left them, as it was supposed, to 
find himself a mate, at the pairing season. But, in the begin¬ 
ning of autumn, he rejoined liis old friends, and continued with 
them as formerly, until the next pairing time, when he again 
disappeared, and returned no more, so that he was probably 

ivilled. 


Essay on tJie Domestication of Mammvfcroxts Animals, with 
some introductory considerations on the various states hi 
i&hich we may study their actions. By M. FuEUEniCK Cu¬ 
vier. (Continued from p. 60.) 

IjET us inquire, therefore, now that we know the animals 
which are associated with us, what is the disposition common to 
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M»nie and foreign to oiliers, whicli might be regarded as csseii-. 
tial to domesticity; for, without a particular disposition which 
would second our efforts, and prevent our crapare over ariimuls 
fr«>jn being merely accidental and transitory, it is impossible to 
conceive how we should have succeeded in domesticating ani¬ 
mals, had all of them resembled the wolf, the fiix, and the 
hyena, which constantly seek seclusion, and even flee the pre¬ 
sence of other individuals of their own species. Perhaps, by 
means of perseverance and labour, we might be able to form 
among these animals races familiarized in a certain degree to 
man, so as to Itecomc habituated to his neighbourhood, and 
even to prefer it, from the advantages which they would^derive 
from it, as has been done in the case. of the cat, which liv^ 
among us; but between this and domestication there is a W'ide 
difference. Besides, to attain an object it is necessary to know 
it, and how could the first men, who associated themselves with 
animals, liave known this object ? And had they conceivetl it 
hy{x>thetically, would not their patience have been exhausted in 
vain eflbrts, from the innumerable attempts they would have 
had to make, and the great number of generations on which 
they would have to act, in order, after all, to arrive only at im¬ 
perfect results. Thus, the more we examint the question, tlie 
more evident does it become, that a high degree of intellect, 
great mildness of character, the fear*of chastisement or the ac¬ 
knowledgment of benefits, arc iiisuflicient of themselves to ren- 
dci: an animal susceptible of domestication ; and that a particu¬ 
lar disposition is indispensable to make animals submit and at¬ 
tach themselves to the human species, and to render its protec¬ 
tion necessary to them. 

This disposition can only he the social instinct carried to a 
very high degree, and accompanied with qualities calculated to 
aid its influence and developement; for all the social auimafs arc 
not susceptible of domestication. But all our domestic animals 
which are known in their natural state, whose species still re¬ 
main in part wild, or of which some of the races have acciden¬ 
tally returned to their original condition, form more or less nu¬ 
merous herds; while no solitary species, however easy it may 
be to tame it, has afforded domcsticiraccs. In fact, it is suffi¬ 
cient to examine this disposition, to see that domesticity is but a 
JANUARY—MARCH 1828 , U 
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, mere modification of it. To establish this truth, I shall not re¬ 
peat what 1 have already staled I'especting sociability in the me¬ 
moir whicli I published oh that subject; 1 shall merely consider 
the domestic animals, with regard to man, as compared with 
what the social animals are with regard to one another. 

When, by our benefits, we have attached to us individuals 
of a social species, we have developed to our own advantage, we 
have directed toward ourselves, the propensity which irapeHetl 
them to draw near to their fellows. The habit of living near us 
has become in them a want so much the more powerful, that it 
is founded in nature; and the sheep which wc have reared is 
ted to follow us as it would bo led to follow the flock among 
which it was brought foi’th; but our superior intellect soon de¬ 
stroys all c'quality between animals and us; and it is our will 
which governs theirs, as the stallion, which, from its sufieriority, 
has become the chief of the herd which it leads, draws after it 
all the individuals of which this herd is composed. There^ is 
no resistance, so long as each individual can act confwmably to 
the wants by which it is excited; it commences whenever this 
situation is changed. It is for this reason that the obedience of* 
animals to us is not more absolute than to their natural chief’s; 
and if our authority is greater than theirs, it is because our 
means of enticement are also greater, and because we have been 
able to restrain, in a great degree, the inclinations which, in 
the natural state, would have excited the will of* the animals 
which we have associated with us. The individuals which have 
passed from hand to hand, which have had several masters, and 
in which, from tliis circumstance, most of the natural disposi¬ 
tions are weakened, if not effaced, appear to shew the same do¬ 
cility toward every person; they are subjected to the whole hu¬ 
man species. This state of things cannot exist with regard to 
animals that are not domesticated; but the analogy recurs, 
when we consider the individuals, whether isolated or in herds, 
which have never had but oine master; it is he alcnie whom 
they acknowledge as their chief, he only whom they obey; every 
other person would be unknown, and would even bo treated as 
an enemy by the species which do not belong to races over 
which domestication lias exiprted its whole influence, thht is to 
say, as an individual would be treated when he presented him- 
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self for the first time in a wild henK Tlie elephant only alk)ws, 
himself to be led by the cornac whom he has adopted ; the tli>g 
itself, reared in solitude with its master, manifests a hostile 
disposition toward all others; and every body knows how dan- 
geixnis it is to be in the midst of a herd of cows, in pasturages 
that are little frequented, when they have not at their head the 
keeper who takes care af‘ them. 

Every thing, therefore, tends to convince us, that formerly 
men were only, with regard to the domestic animnDs, what those, 
who are particularly charged with the care of them still are, 
namely, members of the society whicli ^lesc animals form among 
themselves; and that they are only distinguished in the general 
mass by the authority which they have been enabled to assume 
from their superiority of intellect. 

Thus, every social animal, which recognises man as a memlrer 
and as the chief of its herd, is a domestic animal. It might even 
lie said, that, from the moment when such an animal admits man 
as a member of its society, it is domesticated; as man could not 
enter into such a society witliout becoming the chief of it. 

Should we now apply these principles to the wild animals, 
which are of a nature that rendeis llicm capable of subjection, 
we should see that there are still several which might become 
domesticated, were it necessary to increase the number of those 
which we already possess. * 

Althougl) the apes and monkeys have the qualities of most 
importance for domestic animals, the* social instinct and intellect, 
yet the violence and irritability of their character render them 
absolutely incapable of all subjection, and consequently excludes 
them from the number of animals which we are capable of asso^ 
elating with us. The American quadrumaiia, the makis, and 
the insectivora, are equally excluded; for, were they social and 
su»:eptiblc of domestication, their weakness would render*tiism 
useless. 

The seals, perhaps, more thaji any other carnivorous aniuials, 
together with the various species (jf the dog tribe, would be the 
best iulapted to attach themselves to us, and serve us; and it is 
astonishing that the fishing tribes of our species have not trained 
them for fishing, as the hunting tr^)es have trained the dog to 
the chase. 

u 2 
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I shall not detain the reader with the didelphides, the glircs 
and the edentata; the weakness of their bt>dy, and their limited 
intellect, prevent them from being employed by us for any use¬ 
ful purpose. But almost all the paebydermata, which are not 
yet domesticated, might be so; and it is especially to be regret¬ 
ted that the tapir is still in a wild state. Much superior to the 
boar in size and docility, it would afibrd domestic races not less 
valuable than those of the hog, and whose qualities would cer¬ 
tainly be different, for the nature of the tapir, notwithstanding 
some points of resemblance, is very different from that of the 
boar. Yet the tapir, which has but feeble means of defence, is 
destroyed in America, where it is much sought after on account 
of the excellence of its flesh. Now, however little addition may 
continue to be made to the population of South America, the 
species peculiar to that country will gradually disappear from the 
face of the earth 

All the species of solipeda are as capable of being domesti¬ 
cated as the horse or the ass; and the education of the zebra, 
the quagga, the dauw and the hemionus, would prove useful 
to society, and lucrative to those who might undertake it. 

Almost all the riiminantia live in herds, imd most of the spe¬ 
cies of this numerdus family are of a nature that qualifies them 
for domestication. There is one, in particular, and perhaps 
even two, that arc already half domesticated, and which it 
matter of regret tliat wc do not see among the number of our 
domestic animals, for they would have two very valuable quali¬ 
ties,—they would answer as lieasts of burden, and would fur¬ 
nish fleeces of excellent quality. The animals of which I speak 
are the Alpaca and the vicugna. They are double the size of 
our largest breeds of sheep; the tjualities of their fur are very 
different from those of wool, properly so called, and might be 
manufactured into cloths, which would partake of* these quali¬ 
ties, and thus give rise to a new brancli of industry -f*. 

* The Ef/uus montanw of Burchell. • 

•f- The (liflercnec of climate has been stated as an insurmountable obstacle 
to the naturalization of the animals of warm countries in our northern re¬ 
gions. This error would have been avoided, had the resources of nature and 
the extent of our means of actinfLUpou animals been better known. By a si¬ 
milar error, the same dilliculty has been opposed to the introduction of tlic 



Mamviiferous Animals. . 

1 shall now bring iny observations upon domestication* to A 
conclusion. My object has been to.shcw its true character, as 
well as the relations of the domestic animals to man. It rests 
xipon the propensity which aninjals have to live together in 
herds, and to attach themselves to one another. We obtain it 
only by enticement, and principally by augmenting their wants 
and satisfying them. But wo could only prcxluce domestic in¬ 
dividuals and not races, without the concurrence of one of the 
most general laws of life, the transmission of the organic or in¬ 
tellectual modifications by generation. Here one of the mok 
astonishing phenomena of nature manifests itoclf to us, t^e trans¬ 
formation of a fortuitous modification into a durable form, of a 
fugitive want into a fundamental propensity, of <an accidental 
habit into an instinct. This subject is assuredly worthy of ex¬ 
citing the attention of the most accurate observers, and of occu¬ 
pying the meditations of the most profound thinkers. 

This essay is undoubtedly far from containing all the dc- 
velopemcnts of which domestication is susccptihlo ; for, to treat 
of this subject fully, nothing less v mid be requisite than to con¬ 
vert into a science one of tfu; most important bi'anches of hu¬ 
man industry, the treatment of animals, or, in other words, to 
submit to laws founded in Nature—the blind practices and em¬ 
pirical rules according to whif*h peqplc are generally directed at 
the present day. But my researclics will not be without use if 
they shew the principles according to which we may conduct 
ourselves, in order to act effectually upon the natural disposition 
of animals, the methods which should be followed for improv¬ 
ing them, and all that might be expected in this department 
from an enlightened and persevering direction of the means 
placed within our power.—iWt’moirc.v du Mwteum d'^Histoirc 

NatureUe. ^ 

* 

alpaca and vicugna into Europe, nniinals which live only in very teinperaU- 
regions; but it would not even be applicable to the tapir, allhuugU a nativc- 
of the warmest countries. 
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071 iJw Hitsiory and Constituimn of licwfit or Friendly 
Societies. By Mr W. Fraser, Edinburgh. Continued 
from p. 91. 


It was formerly remarked, tliat, in order to place Friendly 
Societies upon equitable and permanent principles, it is indisjxjii- 
sably retjuisite ^that all their calculations i’or contributions and 
liencfits should be founded upon such rates of sickness and 
mortality as are most likely to occur among their members, and 
also uj»n the rate of int^est which will most probably be ob¬ 
tained for their money. The last of these subjects only now 
remains to be noticed, the two former having been already^fully 
discussed. 

Rate (^'Interest. 


By the statute 59th Geo. III. c. 120, Friendly Societies in England, whose 
rates ot“ contribution have been certified by two actuaries to be adequate to 
the allowances, and whose rules have been approved of by the Quarter Ses¬ 
sions of the Peace, are allowed to pay in their money to the Bank of Eng¬ 
land, in sums not under L. 50 at a time, to the account of the Commissioners 
for the reduction of the National Debt, and to draw interest on all such sums 
at the rate of threepence per cent, per day, or somewhat more than per 
cent, per annum. They are likewise authorised to lodge any sum or sums 
below Ii. 50 in the Savings Banks, and to receive interest on these at the rate 
of 4 per cent, per annum. By th'esc privileges, societies in England can al¬ 
ways calculate upon receiving 4 per cent, interest at least, besides the advan¬ 
tage of having the whole or any part of their capital always at command, 
without the risk of loss. 


The above statute, however, only ap])lies to England ; and, consequently, 
the Friendly Societies of Scotland are obliged to have recourse to other modes 
of ^investment. This l)eing the case, the rate of interest to be assumed bc- 
coihes with them a question of some difficulty; and the only guide which can 
with pTcmriety be taken, seems to be the rate of interest hitherto derived froUi 
the rulmc Funds; for, although societies in Scotland have usually disposed of 
such ])orlion8 of their capital os were not immediately required, in house pro¬ 
perty and other similar purchases, which produced a higher nominal rate of in¬ 
terest than could have been obtained for money on loan; yet it has generally 
been found, after deducting occasional Ibsscs, and the heavy expences neces¬ 
sarily attending such investments, that the ultimate produce has not been so 
much as if the capital had been lent on heritable securities at a constant rate 
of 4^ or 5 per cent, interest. 


With the view of obtaining some approximation to the average rate of inte¬ 
rest in this country, Mr Babbage^ examined a period of ninety-two years of 



Mr W. Pi-ascr wi B&nefit or Friendly Socielks. S99 

jicacc and war, from 1731 to 1822, and, extracting from the tables cellect^ 
ed and published by M. Caesar Moreau, the highest and lowest price of the 
'riirce Pei-cciits each year, he found that the average annual price was 73.1 
during 48 years of war, 88.14 during 44 ^’cars of peace, and 79.33 during 92 
years of war and peace. According to these rates, he states the averages to 
bo 4.1 per cent, during war, 3.48 per cent, during jieace, and 3.78 per cent, 
during war and peace ; or a little more than an average rate of 3f per cent, 
during the whffte iMjriod of 82 years *. But Mr Finlaison, actuary to the 
National Debt ClBce, states, from the opportunities he has had, in his official 
situation, of observing the prices at which the Commissioiyjrs have purchased 
stock, that, upon a medium of the last forty years, the rate of interest realised 
ffoin the investment of money in the Three Per-cents, the highest ol'all funds, 
has been precisely the same as if it had betjp invested at one uniform and 
constant rate of 4^ per centum; and that this observation holds etptally true 
for the period of the last twenty years. Mr Finlaison therefore infers, that, 
lor a long time to come, the interest of money in this country may he calcu¬ 
lated at 4 per cent 

From these circumstances, then, we would venture to conclude that Friend¬ 
ly Societies in Scotland may safely calculate upon 4 per cent, interest; for, 
although some small sums must always be reserved to meet current demands, 
and be consequently unproductive of interest; yet, on the other hand, it is to 
be remembered that they have no bad debts, that a very high rate of interest 
in the shape of fines is charged for all sums in arroar, and that It is general¬ 
ly iiraclicahle to make some better Investments than even in tlie Three Per¬ 
cents. 

Contributions and Benefits. 

At the commencement of every Friendly Society, there must be necessarily 
fixed some standard rates of contributions find benefit, a minimum and maxi¬ 
mum age at which entrants shall bo admitted, and the periods when the be¬ 
nefits shall commence, diminish, and cease. It does not follow, however, 
that one uniform rate of payments and alfowances must be adopted for all the 
members by each society, as has hitherto been the almost* universal practice; 
but only that some certain rate of contrilmtion and allowance be properly 
adapted to each other, so Uiat other higher or lower rales may be therefi’opi 
deduced. In every rightly conducted society, therefore, a member should be 
allowed to take one or more of the benefits, and such allowance from each as 
he may find suited to his own circumstances. 

The benefits of Friendly Societies, it was formerly mentioned, usfkally con¬ 
sist of weekly allowances during skkness and infirmity,of sums payable at death, 
and, in some cases, of annuities to widows. The amount of allowance in sick¬ 
ness is generally regulated by its intensity or duration,—bedfast, walking and 
permanent sickness forming one class of payments, while sickness of the first, 
second, third, and fourth quarters, or periods of three months, and superannua¬ 
tion (i. e. sickness or infirmity of unlimited continuance), form another,—the 

* A Comparative View of the various InstitutioiK for the Assurance of Lives, by C. Babbage, 
Esq. Londoti, 1826. 

i Report of the Select Committee of the House of Conunons respectuig Friendly Societies in 
1825. p. 4a 
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rate of allowance in both cliniinisliiiig progressively at each stop of the aeulc- 
It will tlieretbre be obvious, tlmt the expenditure for sickness must depend »ip- 
en the quantum which may ocetr, and the sum stiimlnted to be ]»aid weekly 
during each of these jieriods; and hence it is necessary to take an average of 
the whole, in order to ascertain the requisite contributions for societies adopt* 
ing either of these scales of j)ayraents. 

When Dr Price made his calculations for Friendly Stwieties, he divided 
the allowance during sickness into “ Bedlying Pay” and “ Walking Pay 
but it <loes not ap]>ear what proportion he conceived they would bear to eacfi 
other. Assuming, however, as iMjfore stated, that, in societies consisting of per¬ 
sons under 32 years of age, a furty-ciglith jiart of them would he always in a 
stale of incapacity for labour by illness and accidents; that from the age of 32 
to 42 this proportion would increase onc-lburtli; from 43 to 51 one-half; from 
52 to 6H ttirce-lburths; and from 59 to 94 double—he calculated the following 
Table of rates of Contributions and Allowances. 


TABLE shewing tlu: Wcehlg Allowances^ during IncnpacUies of Lahmi\ prodticed 
by Swkacss or Accidents^ and the corrcspoiuling IVcekly Contrihuiions necessary 
to erUiUc Persons to those Allowances. 




Ages of Contributors at 
Admission. 



M 

S' 

PM 

Class. 

Under 

32. 

From 

32 to 42. 

From 

43 to 51. 

From 

52 to 58. 

From 

59 to 64. 

Class. 

bO 

p 

01 

« 

to 

c 

'rt 

PS 



d. 

d. 

d. 

d. 

£« ft* 



tie S* 

s. 

r I. 

1 


H 

1 ^ 

0 2 


" I. 

0 4 

2 

s 

II. 

n 

n 

24 

3 

2g 

0 3 

w 

II. 

0 0 

3 


III. 

2 


3i 

0 4 

CJ 

III. 

0 8 

4 

3 

•o 

IV. 

n 

31 

H 

42 

0 5 

Oj 

IV. 

0 10 

5 


V. 

3 

3J 

^4 

54 

0 0 

V. 

0 12 

0 

C5 . 
O 

VI. 

34 

n 

54 


0 7 

^ - 

VI. 

0 14 

7 

o 

VII. 

4 

5 

0 

7 

0 0 


VII. 

0 1({ 

8 


VI n. 


51 


7-1 

0 9 

US 

VITI. 

0 18 

9 

O 

IX. 

5 

H 

n 


0 10 

a; 

TX. 

1 0 

iO 

a 

!> 

X. 

54 

n 

«4 

n 

0 11 

t- 

r' 

X. 

1 2 

11 


XI. 

0 

n 

* 

104 

1 0 


L XI. 

1 4 

12 


N. a. The ages in this and the folhnving tables are the ages at admission^ and 
the contributions at admission are reckoned to continue invariable till they 
cecsc at sixty .flue 

It is here to be remarked, that the contributions and benefits for sickness are 
both intended to stop at the age of 05 ; and that the following tables ” allud¬ 
ed to in the note, refer to annuities or superannuation allowunces, which were 
to supersede those for sickness, at the age of 65. The proportions which the 
allowances bore to each other, were, 12s. j)er week bed-lying pay (I. c. when 
disabled); Os. per week walking pay (or when not totally disabled); 6s. per 
week after 05, whether ill or well; and this latter sum doubled at —a mem¬ 

ber being considered to be then totally unfit for labour. The contributions 
* Price on Reversionary PayincntSi 7th edit. vol. ii. p. 477* 
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Ibr annuities were combined with those for sick allownuccs, and calcuilated 
to commence at 21 years of age ; and the contributions for both sickness ana 
annuities, were entirely to cease at fi5, wiu?n the superannuation allowance 
became payable- By this plan, however, of combining the payments for sick¬ 
ness and annuities, many societies, and even some actuaries, were led into er¬ 
ror, it having been supposed that the contributions in tlie above table were 
suitable for sickness during the whole period of life, instead of only to the age 
of C5 •. But the general faiUu*e of kMendly Sotiietios cannot be wholly attri¬ 
buted to tliis mistake, by far the greater number of them having adopted no 
calculation whatever. 

• The Committee of the Highland Society of Scotland haviirg taken as a 
standard the average of the whole sickness in each dcs’nde reported to thcor 
by Friendly Societies, resolved, for si.llicient reasons stated by Olitdiant 
ill his lleport, 'I'o coiwnieiice their conipulations at the 2l8t year of age; 
2d, To present a view, in the simjdest form, ol‘ the course of a society’s af¬ 
fairs, supposing that 1005 members would enter in the 2l3t year of their age, 
that all would continue till death, and that iio new members would be admit¬ 
ted ; 3d, To assume that the various contriliutions should be payable whether 
ill sickness or in health ; 4di, To inslltute computations for annuities or super¬ 
annuation allowances to such members as should survive their yotli year of 
age ; Sth, To found the calculations upon a metlium rate of mortidity derived 
from the Northampton, Ckirlisle, and Swedish Tables; and, Ot/i, To consider 4 
per cent, as the rale of interest udiich would be received for the society’s 
stock. 

The society was supposed to embrace/our schemes. l.sd. For Weekly sick al¬ 
lowances, both the contributions and benefits commcflicing at the 21st, and ter¬ 
minating at the 70th year of age; 2d, l4ifo annuities, the contributions com¬ 
mencing at the 21st, and terminal iiig at the 70 th yeftr of age ; but the annui¬ 
ties only commencing at the 70th year, and then continuing during lUb; 3d, 
A sum payable at death, the contribiitiohs for which, commencing at the 2Isl, 
and terminating at the 70th year of ago* should a member live so long; and, 
4tA, Anriuitle.s to widows, the contributions commencing at the 21st, and tor- 
iiiinaling at the 70th year of age. All, or only some of those schemes, liow^- 
ever, and one or more contributions for the whole, could bo adopted or consoli¬ 
dated, as a society might judge proper. Both contributions and allowSnces 
were considered to be payable in the middle of the year, as the iiayments to 
societies ore usually made monthly or quarterly, and the disbursements weekly 
through the whole year. • 

In order that all the members of any actual society may he placed on a just 
and equal footing, it is shewn to be necessary ‘‘ either, That all shall enter 
at the same age; or, 2d, That th^ difference of age shall be compensated in 
one way or other; And there arc three ways in which later entrance may be 
compensated, 1$/, By the party paying an equalising fine at entry ; or, 2(t, By 
paying a higher rate of annual contribution, according to his age ; or, 3d, By 
receiving a lower rate of allowance +.” Thus, should an annual contributiou 

• Errors of Actuaries, by an Actuary, ^khestor, Svo. Is. 

I HighLuid Society’s Report, p. Ul. Constable Ac Ca Edinburgh, (>s. 
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of L-1, from an entrant at 21 years of age, be calculated to nflurd a weekly 
sick allowance of I,. 1, or any other benefit, it may easily be ascertained what 
will be required from entrants at any later age, for the same, or higher or 
lower rates of allow'ance. 

Full allowances were calculated to be paid in sickness during the whole 
period between 21 and 70 years of age ; but, should societies wish to know the 
effects of varying the allowances, according to the intensity or duration of 
sickness, it was stated, that, although the returns to the Highland Society did 
not give the different kinds of sickness with sufficient precision to afford cor¬ 
rect data for shewing those elFccts, yet that an approximation had been drawn 
from tliose returns, which might be adoj)tcd for ascertaining the average of the 
whole, until a better standard could be obtained. Thus, as formerly remarked, 
of 10 weeks of sickness among persons of all ages under 70 , 2 might be assumed 
as bedfiist, 5 walking, and 3 permanent,—in all 10 weeks ; or, if the allow- 
ances were to be regulated by the duration c)f sickness, weeks would be of 
the first quarter, 3 weeks of the second and third, and 4^ weeks of unlimited 
duration,—in all 10 weeks. If, then, such rates were agreed to be adopted by 
any society, and if the allowance for 

Bedfast sickness were fis. "1 f 2 multijdicd by 5s. would equal lOs. 

Walking ditto, . 3s. ?■ then ■< 5 . . 3s. . .15s. 

Permanent ditto, Is. fid.i 13 . . Is. 8d. . . 53. 

To 

And which 30s. being divided by 10, would give Ss. for tlie uniform rate of 
allowance. 

Again, if the allowance were, for 

Sickness of the 1st quarter, Os. l ^ | 2^ multiplied by Gs. would equal 15s. 
Ditto 2d & 3d do. Ss. V « 4 3 . . 3s. . .9s. 

Do. of unlimited duration, . . Is. . . 4s. Cd. 

10 28s. Gd. 

And wliich 28s. 6d. being divided by 10s. would give 2s. lOd. for the uniform 
rate of allowance *. 

Hence by the abQve method, it is easy for any new society to ascertain 
pretty accurately the average rate of payment, and the corresponding contri¬ 
bution, until its own experience afford more correct data. 

THiese preliminary points being fixed, various tables were prepared by 
Mr John Lyon—^which were subsequently revised and approved of by 
several eminent calculators—for the use of Friendly Societies, with ex¬ 
planatory Remarks as to their construction, uses, and application. In these 
tables is shewn the condition of the supposed society in every stage during 
its progress, and means are thereby afforded of instituting comparisons with 
the successive steps in the past or future progress of actual societies, as .they 
advance from the lowest state of burden, with increasing capital, to the high¬ 
est state of burden, when Che capital ceases to accumulate, begins to decline, 
and is finaUy exhausted. From those tables the following one has been de« 
dui^d. 


* Highland Sodt nap. pp. lOQ, ifXl. 



* Bmcjit or Frirndbj Societies. 


TABLE KUciviiiff the Su^le and Annual Contributions (the hitler jmyahlc (jtiarlcrl^) 
for assuring Ten Shillingsper week during Swkness HU 70 gears of Age ; Ten 
Pounds per annum for life after ^0 ; and Ten Pounds at Death. 


I 

Asaunmee of Weekly 

Pay in Sickness. 

Absurauce of an Annuity 
of I'd ft alter 70. 

Age. 

Single 

Contrib. 

Annual 

Contrib. 

Single 

Contrib. 

Annual 

1 Contrib. 

I 

L. 

s. 

1>. 

L. 

S. 

D. 

L. 

s* 

D. 

1 

L. 

s. 

D.! 

21 

9 

1 

2 

0 

10 

0 

3 

2 

54 

0 

3 

51 

1 22 

9 

4 

n 

0 

10 

n 

3 

5 

74 

0 

3 

74 

23 

9 

7 


0 

10 

6 

3 

8 

114 

0 

3 

10 j 

: 24 

9 

10 

5 

0 

10 

94 

3 

12 

54 

0 

4 

1 ! 

25 

9 

13 

10 

0 

11 

04 

3 

16 

14 

0 

4 

4 i 

26 

9 

17 

44 

0 

11 

H 

4 

0 

0 

0 

4 

7 i 

• 2 T 

10 

1 

0 ^ 

0 

11 

8 

4 

4 

Of 

0 

4 

104 

28 

10 

4 

log 

0 

12 

04 

4 

8 

44 

0 

5 

2 

29 

10 

8 

104 

0 

12 

H 

4 

12 

11 

0 

5 

6 

1 30 

10 

13 

04 

0 

12 

9 

4 

17 

84 

0 

5 

10 

31 

10 

17 

34 

0 

13 

2 

5 

2 


0 

6 

24 

■ 32 

11 

1 

8 

0 

13 

74 

5 

8 

04 

0 

6 

7 

; 33 

11 

6 

H. 

0 

14 

04 

5 

13 

94 

0 

7 

04 

. 34 

11 

11 

■H 

0 

14 

64 

Of 

5 

19 

9f 

0 

7 

6 

1 35 

11 

16 

74 

0 

15 

6 

6 

24 

0 

8 

0 

36 

12 

1 

11 

0 

15 

74 

6 

12 

114 

0 

8 

6 

37 

12 

7 

54 

0 

16 

24 

7 

0 

04 

0 

9 

2 

38 

12 

13 

24 

0 

16 

9f 

7 

7 

7f 

0 

9 

94 

39 

12 

19 

4i 

0 

17 

6 

7 

15 

10 

0 

10 

6 

40 

13 

5 

9| 

0 

18 

24 

8 

1 

04 

0 

11 

3 

41 

13 

12 

4| 

0 

18 

Ilf 

8 

13 

84 

0 

12 

1 

42 

13 

19 

2 

0 

19 

94 

9 

3 

5 

0 

13 

0 

43 

14 

6 

04 

1 

0 

8 

9 

13 

9 

0 

14 

0 

44 

14 

12 

114 

1 

1 

7 

10 

4 

84 

0 

15 

1 

45 

14 

19 

94 

1 

2 


10 

16 


0 

16 

34 

46 

15 

6 

104 

1 

3 

7 

11 

9 

04 

0 

17 

74 

47 

15 

13 

84 

1 

4 

8 

12 

? 

64 

0 

19 

1 

48 

16 

0 

24 

1 

5 

94 

12 

16 

11 

1 

0 

8^ 

49 

16 

6 

44 

!i 

7 

0 

13 

12 

84 

1 

2 

64 

50 

16 

12 

1 

1 

8 

3 

14 

8 

7 

1 

4 

64 








I 1 

M 

MM 



Absurance of £ 10 on 
Deitli. 


Single 

CuntTib. 


Annual 

Cutttrib. 



3 IS 7 
3 16 II 
3 18 4 

3 19 10 

4 1 4; 
4 3 0 
4 4 6, 


The payments required for annuities to widows bare l>een here omitted, because 
the tables for that scheme were calculated upon tlio supixisition, that, in practice, 
all the contributions for the difiereiit benefits would be conjoined, and, therefore, 
that although a member should become a widower, he would still be under the 
necessity of making full payment to all the schemes. It is but natural 1.o suppose, 
however, that few would continue to contribute to a fund from which they could 
never derive any benefit, and, by abandoning the society, would render all the cal¬ 
culations for the scheme useless. The jwyments for such benefits, therefore, should 
be entirely distinct from ail other contributions, and calculated to cease at the 
death of the wife, as well as at the death of the husbandbut, it is presumed, 
that veiy few of the working classes will be found to insure for this benefit, the 
same amount of contribution being required for a widow’s annuity of L. 10 per 
annum as for L. 100 at the death of her husl^and; besides, that the former benefit 
is uncertain, while the latter is certain, and also of more advantage to the widow. 

It was found, that an annual coiuribution of ins. would aflbtd a weekly sick allowances of Ids. 
fiom 21 to 7ft YPRK of ar.p, but li wai, rccommcmlcd, that ins. only should lie the blipulalort aHowojfcc. 
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^ By the above tabic, then, nii entrant at the age of 20, for a weekly sick al¬ 
lowance of lOs. from that age till completing his 70 lh year, will require to 
]jay cither an annual contribution wf I2s. 4Jd. during the same period, if he live 
BO lung, or a single jiayment of Ij. 10:8:104 at entry, to supersede all future 
contributions;—for an annuity of L. 10 during life after 7«, cither an annual 
contribution of 5s. 6d. till 70, or a single payment of Ij. 4 :12 :11; and for I« 10 
at death, either an annual contribution of 4s. Id. till 70, or a single payment 
of L. 3:0: OJ. Thus all the contributions are to cease at 70, and each member 
is supposed to become free (i. e. entitled to benefit, in the event of sickness or 
death) immediately ppon entry ; hut numerous rules and problems arc given in 
theB-eport, by which societies may determine—the rates of contributions or al¬ 
lowances, should members not become free until after a certain number of years 
—the effects of varying the ratc:f of allowances accorduig to tlic intensity or 
duration of- sickness—the mode of ascertaining the stock which any society 
ought to be possessed of, in order to f'ullil all its engagements,—and, in short, 
every requisite inf»)nnation is aiforded for the proper management of Friendly 
Societies. For all these details, however, we must refer to the Report it¬ 
self. 

The tables which may next be considered, are those constructed by the 
Reverend .Tohn Tlionjas Becher, of Sr)uthwell in Nottinghamshire. This 
gentleman has, of late years, devoted much time and attention to the im¬ 
provement of Friendly Societic.s, and was the founder of the Southwell So¬ 
ciety in 1823. Ill his calculations, he adopted, as formerly remarked, rather 
a higher rate of sickness than that which liud been assumed by Dr Price— 
the Nortliainpton rate of mortality—4 per cent, intei'est on payments for allow¬ 
ances during sickness and'old age—and 3 per cent* on those for allowances at 
death. The contributions in his tables were therefore higher than in those 
of the Highland Society. The following statement by Mr Becher will shew 
the difference between the two, upon the annual contributions payable by 
twenty-five persons, from the 21st to the 45tli years of age. 


Ages from 21 to 45 Years, 

both Inclusive. 

Allowance of 
Ida. Weekly 
Bed-lying Pay 
and 5s. walk¬ 
ing Pay in 
Sickness. 

Annuity 

of .'is. Weekly 

after 70. 

Assurance 

of L.10 on 

Death. 

Total 1 

Annual 

Contribution. 

' 

Annual 

Contribution. 

Annual 

Contribution. 

Annual 

Cemtribution. 

« 

Southwell Tables, . . . 
Scutch Tables, .... 

£ .V. d. 

19 8 9 

13 9 114 

£ s. d. 
17 15 3 

13 0 .34 

£ s. d. 

9 0 0 

5 19 104 

£ a. d. 
4C 4 0 

32 10 14 

Excess of Southwell Tables, 

5 18 04 

‘ 4 14 114 

3 0 14 

13 IS 10^ 


Ifote bif Mr Becher.^—’* The Scotch Tables give the Annual CcmttIbuUons Tor a permanent 
Allowance In Sickness, without reference to Bed-lyinit Pay, or Walking Pay, which must be ad¬ 
justed according to circumstances. Tborefotc 1 have here bdieii the contributions acoordinfl to the 
Scotch Tables, for 7s. 6d. weekly permanent in sickness, of every denomination: assuming for 
our present purpose, that this equals a weekly allowaitcc of 10s. Dcd-lying i>ay, and 5s. Walklni^ 
pay, bcluR the medium between these two last mentioned allowances; or, in other words, that the 
periods of sickness eutillini' a member to Ucd-lying pay and to Walklni! pay, correspond with each 
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other. This liypolhcsis advances the annual payments of tlic Scotch Tables for sichness higher 
tlian they ought to stand, and consetpiently raises the amount nearer to the SouthwcU TatoloB.” J 

It thus appears that the difference in the annual contribution is no less 
than 42 per cent. The tables of the Soutliwell Society, too, are only gra¬ 
duated quinquennially, while those of the Highland Society are graduated 
annually; that is, by the quinquennial scale, one person entering at 30 years 
of age, and anotlier at 34, would both pay the same sum for the same benefit; 
while, by the annual scale, the payments are either increased, or the allowan¬ 
ces diminished, for each year an entrant is older than the minimum age fiir 
entry. In this respect, therefore, the Southwell tables are certainly tlcfcc- 
tive. One of the peculiarities of Mr Bechcr’s system, however, and worthy of 
^eing imitated by such societies as combine all tlieir payments, is, that “ the 
tables of calculations arc so framed, that whoever makes an assurance in sickness 
(which terminates at fi.'i) must, at the same d,ime, assure an annuity after 05, 
and a payment on <leath, which combination has been devLsed, with an inten¬ 
tion of preventing imposition or inequality. Thus, were a sickly person to 
efl’oet an assurance, what was giiined in sickness would be lost in the annuity. 
On the other hand, should the healthy members receive but a small portion 
of the pay in sickness, there is a greater probability of their living to enjoy 
the annuities. By a similar arrangement, the annuities and the assurances 
on death reciprocally co-operatc. If the member dies prematurely, tlie con¬ 
tributions on account of the annuity become available towards discharging the 
pajTncnt on death ; but if the life be j)rolongcd, the assurances on death, after 
a certain period, maybe regarded as applicable towards the annuity. So that, 
by introducing a system of balanced interests, it seems scarcely possible to ile- 
fraud the institution, or to preclude tlie attainment of its benevolent objects t-” 

Since the institution of the society at Southwell, several other societies 
have been formed in the neighbouring counties, upon a very extensive scale, 
and all of whom have adopted the Southwell tables. Mr Becher w;is 
very minutely examined by the CommiCtee of the House of Commons in 
1025, with regard to the calculations of these tables, and the data on which 
they were founded. Several objections were stated to them by some of the 
other gentlemen examined, particulax'ly as to the rate of mortality and inte- 
rest Mr Becher had assumed ; in which objections the Committee ultimately 
concurred, but approved of the rate of sickness. He was again examined in 
1827) and his evidence, together with the opinion of the Committee, re^ncct- 
ing the rate of mortality, will be ibund in the former number of this 
JouniaL Mr Becher subsequently communicated a sot of tables to the Com. 
mittee, which he had furnished to a society in Dorsetshire, and from which 
the following table is extracted. • 

With reference to this table, Mr Becher remarks, that the contributions 
are to be invariable, and payable once in every calendar month, till the age oi' 
65, when the contributions for t&e whole benefits, as well as the allowances 
during sickness, are to cease. The table is founded upon the same principles 
as the Southwell tables, except that in this table an annual graduation of ages, 
and interest at the rate of 34 P^r cent, have been adopted. Although the 
Northampton rate of mortality has still been taken, it is said that the adop. 
lion of per cent, interest, raises the contributions for sickness and annui- 

• Obsetvations cm the Report of the Select Committee of the House of Commons on the tawi 
of Friendly Societies in 1835. Newark llt2G. 4s. 

1 Parliamentary Report in 1835, p. 170. 



306 Mr W. Fraser on the Iliftlon^and Consfjtuilon of 


ties in old age as high as if the premiums had been computed by the Carlisle 
tables/ or those constructed u]jou the experience of the Equitable Society of 
London, at the rate of 4.^ per cent. interc.sl. It may here be remarked, how¬ 
ever, that the single j)ayments required from entrants to the sickness fund, 
seem to have been calculated upon some princijde very dilferent from that 
adopted by the Highland Society. IJy their table, jj. 305 of this Journal, 
these payment-s progressively increase with the advance «)f age, whereas by 
Mr Becher’.s table they periodically decrease. Thus, according to him, the 
single payment from an entrant at 21 ycar.s of age is X 1 : 17 : 3, fand at 24 
onlyXl:l6;l; at 30, £ 2 : »: 5, and at 30 only X 2:1: 5; at40,X2;C:9, 
and at 49 only £ 1 ;'15 : 7, or Is. 8d. below the sum payable at the age of 21. 
From Mr Becher’s abiUties as a calculator, there can be little doubt of the total 
results of his tables being found correct by such societies as combine all their 
schemes; but it is obvious that tin's scale of single payments for benefit during 
sickness could never be acted upon by societies who should keep all their pay¬ 
ments and benefits separate—a system which it is most desirable to introduce. 

TABLE shewing the Single and the Monlhlg Contributions for assuring Two 
Shillings per Week during Sickness Beddging Pag^ and One Shillitig per Week 
Walking Pagt a Weekly Allowatice of One Shilling after the Age of (i5, and 
Two Pounds on Death. 


Age last 
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23 
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1 
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0 

1 

4 
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10 

0 
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24 
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16 

1 
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10 

0 
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0 
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0 
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3 
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The sums in this table, as well as those in the (a>e tleducwl from tlie 
tables of the Highluml Society, are necessary for defraying the benefits, 
without allowing any thing for management. The Commitlce of the latter 
body, however, recommended that a sum equal to 10 or 12 per cent, on the 
contributions should be levied, in one w&y or other, for this puq>ose; and Mr 
Becher states, that, in those societies in Avhich he has been engaged, each mem- 
ber must be one year in the society before being entitled to benefit, which is 
equal to about Cj per cent, on the annual contributions;—^that the difference 
between the excess of interest received from government above that calcu¬ 
lated in his tables, is equal to a profit of rather more than 1 per cent.;—that 
the diftcrence between paying the contribution monthly, and paying it at the 
conclusion of the year, is equal to about 2i per cent;—that in converting deci¬ 
mals or other fractions into money a considerable surplus arises, by always 
making the even sums in faA’^our of the society;—and, that fines and forfei¬ 
tures are considerable sources of emolument. It Ls therefore assumed, that 
12-^ per‘cent, computed uj)on the annual incomeof such institutions, or 2s. Cd. 
in the pound, may be ajAplicd by societies, placed in such circumstances, to¬ 
wards defraying the cxpences of management, and medical altcndtince; and 
that should the management exceed that amount, such excess must lx; de¬ 
frayed either hy voluntary donations or subscriptions, or by calling utmn each 
member for an additional contribution •. The Committee of 1825, bowcA’cr, 
consider it as “ of some importance, that the adilition made for uianagetnonl 
should nut be, us in some instances it is, a per-ceiilat)e upon the contribution, 
inasmuch as the expence of luaiiagcment bears a proportion rather to the 
number of the members than to the amount of their payments t-” 

The only other table of authority lor the use of Friendly Societies, is one 
constructed by Messrs Finlaison and Davies, actuaries. These gentlemen 
were required, by the Committee of the IIuu.se of Commons in 1827f to con¬ 
struct tables, “ shewing the single ind monthly pa>'raent.s to be made by males 
and females respectively, of every age, from 18 to 50, to insure a weekly pay¬ 
ment in sickness of 10s. bed-lying pay, and 5s. walking pay; and to insure 
also a superannuation allowance of 5s. weekly to commence at 70, at which 
age the sickness allowance was to cease, as well as the monthly payments of 
members on account thereof;—also another table, shewing the single and 
monthly payments to be made till deaths by males and females respectively of 
every age from 18 to 50, to insure a sum of L. 10 on death.” This iSesh-e 
was accordingly complied with, except in so far as regarded a separate table 
for stuns payable at death, the actuaries having conceived it to be more expe¬ 
dient that all the three benefits should be combined. ^ 

. WiHi reference to the data on which their calculations were founded, those 
gentlmnen remark, that the rate of sickness which they had adopted was a 
medium of that resulting from th^ returns made to the Highland Society of 
Scotland by Friendly Societies, and of that from the Returns made to the 
A^'utant General’s Office as experienced by the whole Army quartered in 
England during the years 1823-4. Such a mean exhibits weeks under 
the age of 50; 2^^^ weeks from 60 to CO; and 7 tV 5 weeks fi-om CO to 70. 

It will here be observed, that the anr^al sickness at all ages between 20 and 
50 is considered to be at the same rate,—Mr Finlaison being of opinion, that 

* Report of 1827i p. 21-and 121. f Report of 1G25, p. 15 . 
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whether one uniform rate of sickness under flO l)C assumed, or a graduated 
rate, increasing according to age, the residt, from the nature of the calcula¬ 
tion, will not materiall 3 ’' differ, as far us practical ptirposcs lu-e concerned- 
This rate of sickness under 50 is the same as that assumed for the construe- 
tion of the Southwell tables; and which rate, as formerly remarked, is double 
the average of the sickness for those ages reported to the Illgliland Society. 

The actuaries, although perfectly' aware of the diflercnce between the 
mortality of males and that of females, nevertheless determined, for several 
reasons, to adopt the average mortality of the Iw'O sexes,—Mr Davies taking 
the Carlisle observations, and Mr Finlaison the mean of wdiat he had ob¬ 
served to prevail among the separate sexes of t he government annuitants. 
They conceived that no iiractical danger ivould result from tliis course of jiro- 
cceding, as the rates would he sufficient for nny sr)ciel v composeil of equal 
numbei’s of eacli sex; am) rather more than sufficient in ordlnaiyr cases, as 
in general /he males greatly jjredominate in Friendly Societies- 

The rate of iiitere«!t calculated upon is not stated, but it is presumed, 
from a former communication hy^ Mr Finlaison*, to be 3 jier cent. In that 
communication he stated, that, as Friendly Soideties ai'c subject to loss by im¬ 
position and other disadvantages, it was but projicr to secure three chances 
in their favour. These were, 1st, To assume that money can only be improved 
at the rate of 3 per cent, jier annum, sucli interest being payable half yearly'; 
2d, That the decrement of life among b'rieTidly Societies should be taken at 
the same rate as that which prevails among the Government amiuilants, who 
are all in the higher or hotter ranks of life ; and, 3d, That, in calculation, 
no abatcnieiit ought to be made tin* a re<luccd allowance, called Walking Pay, 
during convalescence, or any' protracted chronic illness. The savings arising 
from such sources, Mr Finlaison conceived should be considered a.s a reserv¬ 
ed profit, to stand against imposition, or to counteract any unforeseen die¬ 
ter ; and in tliis ojiinion Mr Davies concurs. 

Proceeding, then, upon the abo, c data, these gentlemen made their cal¬ 
culations separately; and, upon the results being compared, they were found 
30 nearly to agree, as that if an entrant, at any age between 19 and dl, w'cre 
charged by Mr Finlaison’s tables, according to his age at the last birth¬ 
day, and by Mr Davies’s tables, according to his age at next birlh-duy, the 
rate would be within one farthing of the same sum. A mean was therefore 
taken of their separate calculations, and the following Rules and Tables arc 
the result. 

“ RULES and TABLES recommended hy Messrs Fini.ai 80 M -onrf Davies, for 
adoption hj Friendly Societies in general. 

“ The Select Committee of the Honourable House of Commons, on Friend¬ 
ly Societies, having required us, the iimlersigned Actuaries, to consult to¬ 
gether, and jointly to recommend such a scale of rates as might be sufficient, 
in practice, to warrant the bcncilts undermentioned; we have accordingly, 
for tlie reasons set forth in the annexed paper, concurred in recommending 
the rates comprehended in the following brief rules, which, with ordinary 
precautions to prevent abuse, will, in our judgment, be found adequate to in- 
.sure the objects in view. 

“ 1. Any Society, formed for the nfulual relief of its members, in sickness 
■' nqHJrt 111 Ue.'i, i». 137- 
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and old nfrc, may consist of persons of either sex; the females to lie admitted 
on jirecisely the same terms as the males.—2. Its ol«ject.s should be limite<l 
to Three benefits; viz. A Weekly allowance of Ten shillings in sickness, 
ceasing at the age of 70; a Weekly allowance of Five shillings, cumraencing 
at the age of 70 , and continuing for life afterwards; and a sum of £ 10 tor 
llurial money, jiayable whenever a member shall dceease.—4J. No one shall 
be received a member who is more than SO years old, or who is in €'Uiy degree 
unhealthy at the time v/hcii proposed for admission.—4. No payment shall be 
required from any raemher after the age of 70 ; bn I uji to that age, every 
contrilmtion is payable, whether the partyl^e in sickness or in health.—5, Who¬ 
ever is admitted at 31 years of age, shall afterwards payli monthly contribu¬ 
tion of three shillings and three lialfjieneo.—0. Any one admitted younger 
than 31, shall pay three fai thingsevery month, for each year of age short 
of 31.— 7. An 3 ’ one admitted older than shall jk’V .seven farthings more 
every iinjiitli, for each year of age above .31, and under 41. — 8 . \Vhocver is 
admitted at GO A'cars of age, .shall seven shillings and nine-pence every 
nioiitli.—i). Ilul Avliuever is admitted between 10 and GO, sliull pay four-{ience 
/ess every montli, for eacli j’eav of age shoii of 50—10. None of those contri¬ 
butions shall ever be applied to any purpose, hut to the three objects above 
.stated ; And the cxpcnce of management, and all other cliargcs whatsoever, 
shall he defrayed from the suhscrii)tions of honorar}' members, if any ; from 
admission-fees and fines, or by means of separate assessments expressly made 
for the occasion.” The following Practical Table is then given; 

“ TABLFs of the Single and Montld^ Paj/mi. als^ for inmring in Skkneas a Week¬ 
ly Allmoance of Ten ShiUinys Bed-lying Pay., and Five Shillings Walking Pay, 
ceasing at Ihe Age of 70 : An AUoivancc for Life of Five Shillings Weekly, 
after the Aye of 70, and a Sum of £ 10 payablc*at Deaths—The Monthly 
Payment to cease at the Ayr. of 70. 


at iaat 
Birthday 
brfore 
Admission. 

Single 

Payment. 

Monthly 

Payment. 

Age'al last 
mrthday 
lietiire 
Admission. 

— 

Single 

I’aymcnt. 

Monthly 

Payment. 


£ 

5 . 

d. 

£ 

5 . 

d. 

• 

£ 

s. 

d. 

£ 

5 . 

d. 

18 

24 

18 

8 

0 

2 

34 

34 

33 

8 

64 

0 

3 

01 

19 

25 

5 

n 

0 

2 

4 

35 

34 

4 

4 

0 

3 

8 

20 

25 

13 

0 

0 

2 

44 

3C 

36 

1 

H 

0 

3 

93 

21 

22 

23 

24 

26 

26 

26 

27 

0 

3 

17 

6 

10 

lU 

64 

7 

0 

0 

0 

0 

2 

2 

2 

2 

54 

6 

64 

7i 

37 

38 

39 

40 

35 

36 

37 

39 

19 

18 

18 

0 

1 

5 

10^ 

4 

0 

0 

0 

0 

3 

4 
4 
4 

114 

n 

6 

25 

27 

16 

04 

0 

2 

8 

41 

40 

3 

5 

0 

•4 


26 

28 

5 

114 

0 

2 

9 

42 

41 

8 

64 

0 

4 

114 

27 

28 

16 

34 

0 

2 

9g 

43 

42 

14 

74 

0 

5 

24 

28 

29 

7 

4 

0 

2 

11 

44 

44 

12 

4 

0 

5 

6 

29 

29 

19 

0 

0 

2 

11« 

45 

45 

11 

G 

0 

5 

94 

30 

30 

11 

4 

0 

3 

H 

46 

47 

2 

24 

0 

C 

12 

31 

32 

33 

31 

31 

32 

4 

18 

13 

6 

S4 

2 

4 

0 

0 

0 

3 

3 

3 

24 

3| 

5 

47 

48 

49 

50 

48 

50 

52 

54 

14 

8 

4 

3 

44 

54 

11 

34 

1 

I 



“ We recommend the above, as a*Practical Table, which may he 
lANUARY—MABCH 1828. 


X 













311) Mr W. Fraser on tlie iTistory and Constitution (rf 

iisjf'il Friendly Societies. If any other amount of benefit than those to 
rt'hieh it refers, should be desired, tlie single or monthly payments are to be 
increased or diminished accordingly ; but the several sorts of benefits are al- 
ivays to bear the same proportion one to the other, which they bear in this 
'fJble. 

(Signed) “ John Fini-aison, Actuary of the Natmial Debt. 

“ Gihffith Davies, Guardian Assurance Office^ 

Such, then, is a brief detail of the principal rates of contributions which 
have been projjosed for ullowanc#^ to the members of Friendly Societie.s, 
tbiriiig sickness, oM age, and at death. Itegarding the Tables in the lie- 
port of the Highland Society, the Parliamentary t'ommittce of 11127 have 
gi\'en no opinion ; but it is to bo j)rc.sumed that they concur with the Com¬ 
mittee of 1825, ill considering th'at the rates of sickness and mortality adopt- 
c«t in the construction of those tables w'ould be unsafe to calculate upon for 
societies in lingiand. The Committee, however, conceive, that either the 
tul)ies of Mr Bechcr, or that of Messr.s Finlaison and Davic.s, may be safely 
adopted by such societies, their rcmark.s upon both being as follows:— 

On the whole, then, A'our Committee are of opinion, that the Dorsetshire 
tables, or Mr Bethor’s new table.s, having the annual graduation, may safely 
be adopted; ju'ovided, 1st, That a .separate provision he made for the expences of 
management, hy fines, admission fees, voluntary cimtributions, or otherwise. 
2dl}', 'I’hat the proportion of females do not greatly exceed one-third of the 
■»vhole numlicr of mcinhers. 3dly, That ttie assurance for a superannuation 
allowance be al\Vays connected with a life assuviuice rer{uirjng a monthly pay¬ 
ment of half its amount. 4thly, That the present rate of interest allowed on 
lehentures he continued. 

Tour Committee are decidedly of opinion, that the societies should be 
i’ormed iijion the largest scale possible. It is very difficult to fix a number of 
members below which no society ought to exist; but if they were required to 
^ivc an opinion upon this juiinl, they would say that it tvould bo imprudent 
to establish a society with fewer than two hundred mend)er.s. 

“It will be jiarticularly desirable for the smaller societies, indeed it might 
be expedient for all new societies, to make seventy the age of su[)erannua- 
tioii j up to that age, many men arc very capable of maintaining themselves 
by (rork. The i)ayiuent nece.ssary for such an allowance commencing at the 
age of 70 , is little more than two-thirds of that which is required, if the al- 
loAvance commences at 65. But, on the other hand, the sickness payment 
n>ust be spmewhat increased, if it is to provide for sickness occurring be- 
‘^wocn 65 and 70* And if the .superannuation be made perfectly safe, there 
will he no necessity to have recourse to a life assurance for supplying its de¬ 
ficiency. It is assuredly much better, t^at the contribution for each con¬ 
tingency should be sufficient in itself; and though your Committee agree 
with that of 1825, in deeinbg it highly import^t, with the view of avoid¬ 
ing pauperism, that a superannuation allowance should always be provided, 
they do not think it absolutely necessary that a sum should be assured on 
death. 
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“ The actuaries, however, Mr Finlaison aiul Mr Cirifiitli Daviesy whom 
they tlesJrcjl to prepare tables u[K)n these principles, have found it more expe¬ 
dient to combine the throe contingencies; |ind your Committee recommend, 
with mvich confidence, the Rules and Tables of Payments which these gen¬ 
tlemen have prepared, with u view to their adoption by new societies.” • 

There are few other observations in this Report requiring here to be no¬ 
ticed. It is suggested that the provision in the act of 181!), requiring tlie 
tables of every society who may wish to enjoy the benefit of that act to be cer¬ 
tified by two actuaries as correct, should be repealed;—that, for insuring ac¬ 
curacy, a direct reference of the rules oF societies requiring sanction sliould 
be made to the National Debt Office through the Clcrks*of the Peace;—that 

returns of the states of societies’ affairs should be rendered as often as the 

• 

niagistratea in Quarter Sessions may require, or, at any rate, once in 
live years;—and that the penalty in tlicse, and all other casc^ of default, 
should Ijc the deprivation of the benefit of 4-‘ per cent, interest for their mo¬ 
ney. It is likewise suggested that the interference of two justices in petty 
sessions might properly be applied not only to the case of an unauthorised di¬ 
vision or misappropriation of the funds, but to all other proceedings leading 
less directly to a misappropriation of the funds, particularly the admission of 
members beyond the age authorised by the rules, and thereby endangering 
the stability of the society. Lastly, the Committee concur in most of the 
other suggestions contained in the Report of 1825, and recommend to the 
House their being formed into an act, which shall likewise consolidate all the 
former enactments with regard to such societies as have been enrolled subse¬ 
quently to the act of 1819. 

To the foregoing summary a very few ac^ditionai observations 
will at present suffice. 

By the late investigations, the utility and principles of Friend¬ 
ly Societies have been I’ully developed, and moans have been 
pointed out, by which their schemes may be as permanently and 
beneficially conducted as those of any of the higher classes of 
mutual assurance associations. Although some difference of opi¬ 
nion still exists as to the rates of sickness and mortality which 
should be adopted for the calculations of such societies, yet the 
data and tables that have been already procured may be safely 
taken as standards, until, from farther experience, more satis¬ 
factory guides can be obtained. As the tables of contributions, 
however, materially differ from each other, it may become a 
question which of them is best adapted for the practical pur¬ 
poses of societies ; but it will be obvious that this must greatly 
depend upon the circumstances in which the members of any 
particular society may be placed,—whether situated in the coun¬ 
try or in towns, in hfgh or low situittions ; and whether engaged 

* Rc)K>rt in 1827> P- H*. 
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in hcajthy or unhealthy, tlang;erous or not dangerous, cmplo^'- 
ineiits. Aliy society or societies keeping these circumstances in 
view, and also considering rfie vast importance of at first secur¬ 
ing the permanency of their schemes^ may easily judge of the 
rates most sditable to themselves, lint, even with the most cor¬ 
rect calculation of which the subject will admit, differences be¬ 
tween the actual and estimated expenditure will frecpiently oc¬ 
cur, arising cither from the^memberrt being too few in number 
to afford a fair ift'^erage of sickness and \norlality, or from epi- 
tlemics, and other similar causes. “It is therefore desirable,^ 
that societies should he ir^ide fully aware, that, while correct 
calculatimi may do much in placing their schemes on a more 
secure footing than hitherto, still there are contingencies a- 
gaiiist wlueh calcidations made beforehand cannot guard, which 
can only be obvitited by attention on their own jiart to the pro¬ 
gress of the societlc.s’ afFaii’s, and by accommodating their ar¬ 
rangements to their circumstances as fjccasion may require 
For this purpose, a correct record must always be kept of the 
society’s transactions, j)arlicularly the ages of the members, and 
the sickness and mortality which occur at the different ages. 
These being known, the alfairs of any society may be periodi¬ 
cally balanced, the gimount of the past and tuturc contributions 
compared with the value of the future allowances, and the abi¬ 
lity or inability of the society to fulfil its engagements correctly 
ascertained. 

By the statute 49th Geo. III. c. IS, it is enacted, that where 
the rulc.s of any s<»ciety provide for all tlisputes between the in¬ 
dividual members and the society being decided by arbitration, 
tli^opinion or order of such arbiters shall be final and binding 
on all concerned, without the power of appeal to any cciurt what¬ 
ever; and it is very properly recommended by the Committee 
of the Highland Society, that it should be an indispensable rule 
in every Friendly Society, that all disputes between the society 
and any of its members shall be referred to arbitration. The 
great utilfty of such a law must f)C evident to every one in the 
least acquainted with these institutions, not only on account of 
a great cxpcncc being thus saved both to societies and indivi¬ 
duals, but also on account of such questions being'generally more 
maturely considered by arbiters, than by the inferior jiidica- 

* Highland Society’s Report, p. 281. 
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lories to which they arc limited,—a strikinjr illustration'of 
which shall be given in our next. Number. It is not, there¬ 
fore, without regret that we see it recommended by the Com-" 
mittce of 1825 that the law of arbitration should be repealed. 
If this suggestion be adopted, Friendly Societies will be deprived 
of one of their greatest safeguards, and be subjected to the irre¬ 
vocable decisions of the Petty Sessions of the Peace, which arc 
frequently cora[)osed of persons but very impcufectly acquainted 
with the principles of the contract of mutual assurance govern¬ 
ing such institutions, and but loo apt to pay little or no atten¬ 
tion to the regulations which they themselves have auctioned, 
and oh which alone they ought to found their clecisions. 

It has been already remarked, that the statute by which 
Friendly Societies in England are allowed 4-^ per cent, from 
Government for their money, docs not extend to Scotland. If 
this important benefit is stiU to be granted by the statute 
of which notice has been already given by Mr Courtenay 
in the present session ol‘ Parliament, it is trusted that the 
Friendly Societies of Scotland will not be again excluded- If 
they are willing to comply with all the conditions required from 
those in England, it is but fair that they should be likewise 
entitled to the same privileges. Both kingdoms are under the 
same government—both are undef the same system of taxation; 
therefore, “ where all cont> ibute alike, all should receive alike; 
and it is only where double benefits arc wanted, that they should 
be refused, or paid for accordingly.” 

Friendly Societies arc exempted by statute from all stamp- 
duty upon bonds granted by their treasurers; and it is pre¬ 
sumed, that it was only from their payments being hitherto so 
small as not to require stamps, that they wore not exempted 
from all stamp-duty whatever. As these societies, however, will 
be now upon a more extensive scale, and be managed upon the 
same principles with the higher assurance companies, it is to be 
feared that receipt, pohey aftd other stamp duties wUl become a 
very heavy burden, and one which they will be ill able to bear. It 
is therefore also hoped, that this subject will not be overlooked 
by the legislature in the enactment of any new law for the be¬ 
nefit and encouragement of tbcse*laudable and highly useful in¬ 
stitutions. 


( To he I'mtinucd.j 
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A Short Sketch of the Geology <^'Nithsdale, *''' Eco¬ 

nomical point of FiezOf and contrasted with that of the Ncigh- 
bouzlngVoUcys. By James Stuaut Mf.nteath, Es(|. Young¬ 
er of Closebiirn, Member of the Wernerian Natural History 
Society. * 

1. General account.—2. Basiin of New Cumnock.— 3. Basin of Sanquhar. 
—4. Basin ofCloselmrn.—5. Basin of Dumfries—6. Upper and Low¬ 
er Basin of Annandalc.—?■ Upper and Lower Basin of Eskdalc.— 
8. Annandalc and Eskdalc contrasted with Nithsdalc.—9. Ba.sin of 
the Dee contrasted with Nilhsdale. 

1. X'hE county ofDumfrics is traversed from N. to S. by three 
rivers, viz. the Nith, Annan, and E.sk. These rivers, in their 
course from the mountains to the Solway Firth, pass through a 
country in which not only the mountains, hills, and valleys, but 
also the rocks and soils, exhibit much to interest the geologi.st 
and agriculturist. The general features of the county have 
been already detailed by Professor Jameson in the “ Mineralo¬ 
gy of Dumfriesshire.'''' We propose, therefore, in the follow¬ 
ing remarks, to confine our attention principally to the districts 
traversed by the river Nith. 

The Nith, probably the most beautiful river in the county, 
rises in Ayrshire, and flows through the basin of Cumnock, 
in that county, into Dumfriershire. In its progress through 
this county, it flows through other three basins, viz. those of 
Sanquhar, Cioseburn, and Dumfries, before it reaches the Sol¬ 
way Firth. 

Having described the Nith as rising in the hills of Ayrshire, 
and flowing through the valley of New Cumnock before it en¬ 
ters llumfriesshire, it may be proper first to conrider the basin of 
New Cumnock. 

2. BzmnqfNew Cumnock.-^li is bounded on the west, north, 
and east, by greywacke, forming rather low hills, which are 
far from pleasing in their appearance. It is separated from 
the barin of Sanquhar by a ridge of greywacke, nearly three 
nulcs broad. The length of the basin is about ten miles, and 
the breadth five miles. The coal formation fills all the central 
parts of this basin, and even spreads itself on the east over the 

" Read before the Wernerian Natural History Society, 9lh February 1820^ 
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aides of the grcywacke hills. Coal is worked in several |J[ace.s. 
It occurs near the surface, in thick seams, from nine feet to 
twelve, but as yet no accurate borings have been made to ascer¬ 
tain tlic number of beds of it which this basin contains. The 
best sort is found at the great elevation of upwards of 1000 
feet above the sea, at Mansfield, on the north side of Corson- 
scon Hill. The coal of Mansfield is a cubical and splinty coai, 
rmsed in very large square pieces. There are three princi)ia] 
beds, of nine, eleven, and twelve feet in thickness. Not far from 
the pits where the coal is now raised, there occurs a curious coal 
deposit, which appears to be a small isolated basin. IMiis bed. 
which js believed to be the three above mentioned b«ls united 
into one, is no less than thirty feet tliick, and is immediately 
under a peat-moss, which does not exceed twenty feet in thick¬ 
ness, and is in a complete state of decomposition. 

Imbedded in the seam of coal of twelve feet in thickness, we 
meet with a bed of canncl-coal sixteen inches thick ; and lately 
another bed of tlie same coal, twenty-two inches in thickness, has 
been found in an isolated situation. Both these are very free 
of sulphur. To the westward, i;carly between the sources of 
the Afton and Nith, a bed of cannel coal, three feet thick, is 
met with, but being sulphurous, is not adjqited for the prepara¬ 
tion of gas. On tile estate of Mansfield, there is a bed of glance 
coal or anthracite (blind coal) fouf feel thick. 

The coal is associated with slate-clay, bituminous shale, and 
sandstone. The sandstone is of .a yellow colour, but soft, and 
therefore of inferior quality. 

The carhoniferous or mountain limestone which underlies the 
coal of the New Cumnock basin, is found in great quantities, 
and may be said to fringe the coal of this basin. There are se¬ 
veral limeworks in it, where it is burned and })rcpared for mar¬ 
ket. On the side of Consonscon Hill, which is grcyvjgekc, and 
at a considerable elevation, the limestone, which is of an excel¬ 
lent quality, crops out. It is burned, and supplies a great range 
of country, not only in this basin, but that of Sancfuhar. 

On the banks of the Afton, one of the tributaries of the Nith, 
before it leaves the New Cumnock Basin, galena or lead glance 
occurs in transition rocks, and has been wrought for a consider¬ 
able time, but to no great extent? 
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The soil of New Cumnock Basin is clayey, stiff and tena¬ 
cious, such as is generally found covering the coal formation. 
The herbage, though abundant, is coarse. It is, however, well 
adapted for the food of the dairy cow ; and, acc<)rtiingly, the 
farmers of tills basin have availed themselves of this natural ad¬ 
vantage of their .situation, and employed the lime which is found 
every where at hand in ameliorating the soil, and improving the 
pasture. Much has been ploughed far up the hills, and artifi¬ 
cial grasses introduced; and, following up this system, they have, 
by great care and expense, collected a breed of the C'unynghame* 
or Dunlop cow, a small short liorned animal, unequalled, per¬ 
haps, by file breed of any other district of Ayrsliirc. They make 
great qjiaiitilies of butter and cheese, which is cxiwrted to all 
parts of the kingdom. 

The Basin of New Cumnock, though described as one of 
the series of basins in the course of the Nith, cannot correctly 
be viewed as a separate coal formation, but as forming a part of 
that of the great basin of the Ayr, which extends from Muir- 
kirk, (where great quantities of argillaceous carbonate of iron 
are found, raised, and smelted), all the way to (he sea, including 
the greatest part of the county of Ayr, which great coal-field 
is separated from that of the Clyde and Forth by a narrow 
ridge of the Strathavon and Loudon Hills. 

It may not he uninteresting* to state, that, not far from the 
liorders of the New Cumnock Basin, near Old Cumnock, gra- 
yhile is found in considerable quantity in the coal formation *, 
and it might probably be found in this basin also. 

Notwithstanding the great abundance of coal in the New Cum¬ 
nock Basin, the demand for it has been inconsiderable, owing to 
its being thinly inhabited, and opening on the north and south into 
a coal country. In one instance, however, the case has been 
different, t A coal occurs near the source of the Nith at Auld- 
know, considered excellently adapted for the working of iron. 
With this view, therefore, it is carried in con^derablc quantity 
over a great part of the counties of Ayr, Dumfries and Kirkcud¬ 
bright, often to a distance of fifty or sixty miles, thus forming the 

• A Geognostical description of the Cumnock Graphite will be found in 
rrofessur Jameson's Mineralogical Desf^ription of Dumfriesshire, pp. 158-162. 
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cliief exjjorl from this basin. But, as the road commiinicaiini:^ 
wiih Dumfriesshire to the eastward of Consonscon Hill is repair¬ 
ed, and having a considerable descerit all the way to Kirkcon- 
nel, it is probable that the Mansfield coal situated in this basin 
will be consumed in Nithsdale. This coal is very carbonaceous 
and highly bituminous, with little or no pyrites. Its unsutphu- 
rous nature renders it a most valuable article to the gas-maker, 
maltster, lime-coke burner, smelter of ores, and to all who in- 
liispcnsably require purity of fuel in their operations. It is at 
pfesent employed to prepare the gas for lighting the streets of 
Dumfries, though at a distance of more than thirty miles; and 
its cokeds carried as far as Ayr. • 

3. Basin of Sanquhar .—The riverNith, after leaving the Basin 
of New Cumnock, crosses a greywacke ridge through rather a 
narrow ravine, and enters the Basin of Sanquhar. In this ridge 
amygdaloid occurs. Tlic hills which surround this basin are of 
greywacke. They arc loftier, and of more pleasing form than 
those of New Cumntxik. The Killa, the Youchan, the Crawick, 
and the Menock, have their sources among them, and in their 
course, before falling into the Nith, afford sweet pastoral 
scenery. • 

The secondary rocks in the Sanquhar Basin are the coaljbr^ 
mation, and secondary trap. The cbal Jhrmatkm occurs only on 
the bottom of the basin. It stretches along both sides of the Nith 
for about seven or eight miles, but scarcely exceeds two miles and 
a-half in width. Its position is very irregular. The strata are 
frequently broken, thrown down, and, as the collier expresses 
it, are full of troubles. They are crossed by two dikes or vgns 
of secondary trap or greensimie., which, in their course, alter 
the {xisition of the strata. Near to these dikes the coal is char¬ 
red, and of inferior quality.* The coal of this basin ha»a splin- 
ty character^ is generally sulphureous, and leaves a great quan¬ 
tity of slaty ash after combustion. Of the twelve beds, -f* ascer- 

m 

• Professor Jameson remarks, that a little above Crawick Biidgc, there is 
a bed, about four feet thick, of columnar glartce-coai or graphite : It is t||piversed 
by a vein of greenstone.—Mtn«ra/o/;y of Dumfriesshire, p. 89. 

t According to the survey made by Mr Maclaren. 
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taincd by borings in diflbrcnt parts of the basin, the thinnest is 
only a few inches, and the thickest does not exceed five feet. 

At the north-west corndr of this basin, a kind of coal is found, 
which is considered of a superior quality, and is chiefly em¬ 
ployed by blacksmiths. A small deposite of limestone, with coal, 
occurs near the Menock, and appears separated from the coal¬ 
field of Sanquhar by a ridge of greywacke. It is of such an 
impure quality as to forbid its use in agriculture. The ochry 
sandstone of tne coal-field occurs on both sides of the Nitli. 
That which is on the cast side of the river is of a bad quality, 
hardly turning wet; but idiat which is found on the west side, 
as near the mouth of the Youchan, of a yellow-whitish colour, is 
an excellent building material. 

Some traces of iron-ore arc observed near Crawick Bridge, 
but as yet this ore has not been turned to account. 

The soil of the valley of Sanquhar is clayey, partaking of all 
the properties of that which usually lies upon the coal formation. 
It is stiff, tenacious, and impervious to water, requiring much 
drainage, and much liming, to loosen its texture, and fit it for 
the growth of good herbage. It is, however, distant from lime, 
a circumstance which has hitherto retarded its improvement. 
There is little or no wood in this valley, which makes the cli¬ 
mate bleak and the scenery uninteresting. 

The Sanquhar coal forma'don, though of no great extent, has 
long supplied a considerable range of country, as it has afforded 
a principal part of the fuel >of Dumfiies and the neighbour¬ 
hood *. But, it is probable that in future tlie extension of market 
of the Sanquhar coal will not be increased, the Ayrshire coal 
being now accessible, and the lower part of Nithsdalc deriving a 

* That this coal-licld, though of but very limited extent, is fitted to sup- 
])ly the district in which it is placed for a very long period, a short calcula¬ 
tion will be suificient to show. 

It has been stated, that the coal-field of Sanquhar is about 8 miles long, 
and scarcely 2^ in breadth. This will give in aU about 20 square miles, or 
13,000 square acres. Now, the seams oiT coal, which arc twelve in number, 
as has been ascertained by accurate borings, amount in all to only 18 feet in 
thickn^ But of these several ore only a few inches thick; and the four 
workable seems scarcely'amount to more than 15 feet or five yards. Taking, 
then, the workable coal at tins thickness, or nearly so, it will give us in each 
acre 24,200 cubic yards of coal, or jn all 314,000,000 cubic yards. But each 
cubic yard of coal, as I have been informed by an experienced engineer, Mr 
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amsiilcrable supply from England, since the navigation of the . 
Nith has been improved. 

Lying to the eastward of the valley of Sanquhar, in the grey 
wacke mountains, are the great lead-mines of Wanlockhcad and 
l^cadhills. The former arc In Dumfriesshire, and the property 
of the Duke of Buccleuch; the latter, belonging to the Earl 
of’ Hopetoun, arc in Clydesdale. The principal ore at both 
places is galena or lead-glance, which is found in^ great quanti¬ 
ties. Specimens of many of the more beautiful and rarer of the 
spars of lead arc met with ; * and, of late years, mineralogists 
have described new sjxicies of lead sfjpars as natives of these 
mines. Silver is contained in the lead, and about 7 or 9 oun¬ 
ces of it can be extracted from the ton-. In 1809, the pro¬ 
duce of the mines of Lcadliills was S5,000 bars,—of Wan- 
lockhead, 15,000 bars, each weighing 9 stones avoirdupois, and 
the price being L. 39 the ton, the gross produce exceeded 
L. 80,000 in that year. Since that period, I believe the an¬ 
nual returns have been far below those of the year 1809- They 
must, however, since they were opened, have yielded millions 
of revenue. 

Gold is found in the sand of the streams in the vicinity of 
these mines. By washing the sand, the miner in his leisure 
hours collects a small quantity of this precious metal. It is said 

Bald, may be cunaidered as about 18 cwt., and, therefore, in each acre there 
will be about 22,000 tons of coal. But, deducting even Jth for pillars loll in 
working the coal, which is the utmost ever lost, we shall have of coal for use 
10,600 tons in each acre. 

Ndw, it has been ascertained from accounts of the sales, that not more than 
13,000 tons are annually required for the whole district. One square acre 
would therefore supply this demand for one year and a quarter; and, coifsc- 
quently, the 20 square miles, or 13,000 square acres, willbe sufficient for upwards 
of 16,000 years. But, deducting 1000 acres for that which has been already 
wrought, and for whinstone-dikes, and such like in this field, we s})all have 
12,000 acres still to break, which, according to the highest rate of demand 
that has hitherto taken place, wUl supply this district for 15,000 years, a pe¬ 
riod much more than twice as long that since man has yet existed. 

But, if we take into account the coal of the New Cumnock Basin, whicli, 
though not hitherto accurately ascert^cd, seems to he much more extensive 
than that of the Sanquhar, the treasure of fuel which this district of Nilhs- 
dale possesses, appears almost unlimited, according to the present rate of de¬ 
mand. • 

* A fine collection of these has been made by the company at Wanlockhead. 
and may he seen on application to the overseers. 
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that, in the reign of Janies V., as much as amounted to the sum 
ol' L. 100,000 was obtained in one year. 

It is very interesting to observe, that this spot, not more than 
two miles each way, in the county of Dumfries, where a hut 
would perhaps scarcely liave been seen but for the mineral 
treasures there deposited, has for more than a century support¬ 
ed an industrious and comfortable population. The miners at 
Leadhills have a library of 1200 volumes. At Wanlockhcad is 
another of 706 volumes.* 

The intelligence of the miner is well exemplified by the skill 
with which he cultivates his small plot of ground. Elevated 
as is his residence, by industriously raising the Alopecfiriis pra- 
tensis, or the Meadow foxtail, he has early in llie spring green 
food to give his cow before the loi\ land farmer. 

The rocks which separate the Sanquhar and Closeburn basins 
assume more the appearance of greywacke .slate than in most 
other parts of the range. The stratification is in many places 
nearly vertical, and runs from NI'l. to SW. The stratification 
is very loose, having the seams filled with a red ochrey earth, 
which is found principally in this quarter. At Burnmouth, a 
place al)out the middle of this ridge, which separates the basins 
of Sanquhar and Closeburn, it has the appearance of indifferent 
slate ; and at Arkland, in the parish of Tyiiron, a few miles to 
the west, slates for roofing have been raised. Thus there seems 
a slaty structure to extend from Glenochar, a slate quarry in 
Lanarkshire, across the whole of Dumfriesshire in this direction. 

4. Basin o/* Closeburn .—The river Nith, after a tumultu¬ 
ous course of more than five miles through a rocky chan- 
ncl, exhibiting scenery of the most romantic kind, and beau¬ 
tifully adorned with a great variety of natural wood, enters the 
basin cf Closeburn, which is completely encircled by grey¬ 
wacke hills, that exhibit a pleasing outline. Of these the Low- 
ders are the most striking. They rise to a considerable eleva¬ 
tion, with a smooth grassy slope to the w'est; and, by means of a 
road now opened through them into Lanarkshire, afford one of 

•(These volumes, in the wild regions of the Leadhills, we believe, are more 
thoroughly read, and more anxiously sought after, by the poor miners, than 
arc the numerous and splendid volumes in many of the libraries in the low 
foUntry: hence these people arc comparatively avcII informed. 
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the most picturesque passes in the south of Scotland. This 
is denominated die Pass of Dalvcen. By much ingenuity* 
and labour, a beautifully winding .road has been cut out 
along the sides of the mountains; and from the great height 
to which it gradually conducts, the traveller, with no little tre¬ 
pidation, looks down on a small stream or burn, winding like 
a silver thread, about 300 feet beneath him. 

Nowhere, perhaps, in Great Britain is a scene more pleas¬ 
ing, more placid, more interesting, presented» than in this 
lo.ng, narrow, mountain pass. 'I'lie sides of its hills, without 
any clothing of wood, are smooth, covered with a short velvet 
turf, fresh and green during the greater part of the year, af¬ 
fording Miundance of footl to the flocks which graze their decli¬ 
vities. In the bottom of die valley, bd^^veen these agreeably 
shelving hills, is the Carron Water, here but a small rivulet, 
pure and limpid, and, like the many other burns of Scotland, 
characterizes and enlivens this romantic dell. 


Few more delightful scenes arc oflbretl to the lover of land¬ 
scape, than he will enjoy in lingering in this beautiful pass of 
Dalveen, in a calm summer’s evening, when the lights and long 
shadows of a setting sun fall on its mountain sides, enlivened by 
numerous variously grouped flocks. 

To the southward of Dalvcen, in the same range of hills, the 
Lowders, is another pass, called t^ie Walpath, communicating 
with England and the northern parts of Scotland, through 
which the Romans carried their road, and of which traces still re¬ 
main. This road, scarcely at present more than a tract, passes 
close to the village of Durisdeer, in the church of wliich the 
traveller will be interested by some fine sculpture in the tomb 
of the Queensbery family. It is, however, far inferior in ^ild 
picturesque scenery to that of Dalveen; and, offering many ob¬ 
stacles to the modern road-engineer, was deemed by him unfit 
for opening a communication through the Lowders intollianark- 
sliirc. Didvcen Pass was therefore preferred; and happy it is 
for the traveller that utility* and sweet pastoral scepery could 
be united. 


There is more wood in this basin than in the two we have just 
described ; the banks of the Carron, the Cample, the Scar, and 
the Shinnel, tributaries of the Nj^h before it quits the valley 
of Closeburn, being all beautifully fringed with natural wood. 
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The lx>ttom of the valley of Closcburn is covered with second- 
' ary rocks. These arc mndstone and limestone. The most 
abundant rock is sandstone. Of it there are three varieties, tlie 
red, white, and grey. The red appears to be the new red sand- 
sUme^ and is by far the most abundant. It varies much in its 
texture, being sometimes hard, but oftencr soft and friable. It 
lies over all the other strata of the basin, but is almost 
entirely confined to the east side of the Nilh, as scarce¬ 
ly any of it is seen on the west. One of the best examples of 
the appearance of its varied structure, and the irregularity of its 
dip, may be seen at the Gateley llridge Quarry on the Cample, 
where this red sandstone exhibits its beds lying in all manner of 
directions, horizontal, upright, and variously inclined. In this 
quarry roofing-ilags Ik raised, which arc carried to a great dis¬ 
tance, and even exported to England. Being pervious to water, 
they are unfit for roofing until they have been brushed over 
with coal-tar, when they become an excellent substitute for slate. 
Not only flags for roofs, but also lintels of doors, windows, &c. are 
here prepared, and supply the whole neighbourhood. At Crigup 
Linn the new rc*d sandstone covers the other strata of the basin, 
which arc to be seen rising from underneath it. The red sandstone, 
easily worn away by the running water, is at the Crigup Linn, 
by the continual chaffing of the Crigup, scooped into a very 
deep ravine, its sides presenting rocks of every picturesque form, 
and overhung by rich foliage. It was to this romantic dell that 
the unjustly persecuted Covenanters fled for shelter in their des¬ 
perate fortunes. And the pen of the inimitable Sir Walter 
Scott has lately given this linn a classic interest, by having, in his 
talc of Mortality, made the Crigup Linn the retreat of the dor- 
ring Balfour of Burleigh. 

The red sandstone of this valley is, in general, a good build, 
ing stone. The most esteemed is that raised at the Gateley 
Bridge quarry, where it is hard, tough, and very durable, re¬ 
sisting, in those houses built of it, the action of the weather, 
and indicating no appearance of waste or decay. Other but 
less frequent varieties of this sandstone, arc soft, and decay on 
exposure to the weather. Of this a striking proof may be ad¬ 
duced in the case of Drumlanrig Castle, which was built at the 
same time with Heriofs Hcspital, by the same architect Sir 
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Inigo Jones, but is in a dcaiyed state compared with that 
building. * < 

Not far from the Gatelcy Bridge,^ red sandstone quarry, a 
mile up the Cample, basalt occurs in pentagonal columns. It 
appeal's to form a narrow ridge or dike, traceable from Mor- 
ton-Mains Hill on the north-east of this spot, and it seems to 
lake the direction of the Linburn Hill on the south-east*. 

The white and grey sandstones, under the red sandstone, are 
not found in any considerable quantity. The wh^tc, which tx:- 
curs very seldom, is hard and compact in its texture, and well fit¬ 
ted to resist the effects of the weather. Of the grcij more is 
found, and it partakes much of the cliaracters and qualities of 
the white. 

The limestone is found only at the soutli end of the basin of 
Closeburn on both sides of the Nith, as at Closeburn and Bar- 
jarg, but at the latter in much less quantity 

(To he coneliided in our next Number.) 


A Proposition for carrying on a Course f Experiments., with 
a view to constructing^ as a National Instrument^ a large 
Rfrooting Telescope., with afukl concave Lens, instead of’ 
thx usual Lens (f Flint Glass. Addressed to his Royal High¬ 
ness the Lord High Admiral, and the Right Honourahle and 
Honourable Members of'the Boart} of Longitude. By Peteji 
Baulow, F.R.S. Mem. Imp, Ac. Petrop., ^c, 

[This Memoir has been presented to the Board of Longitude; and wc 
are gratified to add that the members have ordered the experiments to 
be pursued. Mr Barlow is accordingly, as another step, attempting an 
eight inch aperture, of ten feet in length, but with a focal power of 
about sixteen feet.] ^ 

IN a memoir I had the honour to present to the Royal Society 
in the early part of the year 1827, which was published in the 

* In this valley there are no fixed rocks of granite, and indeed none nearer 
than perhaps thirty miles. It is ver^ curious, however, that there are round¬ 
ed blocks of it found in many places on the surface, some of thetfi exceeding 
a ton in weight. The same occurs in other districts, where the distance from 
the granite formation is still greater, as in Cheshire. The existence of these 
masses in such situations, has never yet perhaps been satisfactorily accounted 
for. Two explanations have been offered; according to the one, they are of 
lacustrine origin—while the other connect! them with the Mosaic deluge. 
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last Part of the Philosopliical Transactions, I have given an ac¬ 
count of a scries of experiments I made, assisted by the practi¬ 
cal skill of Messrs W. and T. Gilbert, instrument makers to the 
Honourable East India Company, on the construction of refract¬ 
ing telescopes; in which memoir I have also described a new in¬ 
strument for simplifying the determination of the dispersive 
jx>wer of glass, and I am in hopes that I have so far succeeded 
in removing from the several formiilaj those terms which involve 
quantities too refined to be followed out in practice, that no dif¬ 
ficulty of calculation can be said to remain in the construction .of 
this instrument: nor is there any practical one which the inge¬ 
nuity of our opticians would not overcome, provided glass could 
be obtained of sufficient size and purity. But here, ‘unfortu¬ 
nately, an impediment interposes; and therefore, with a view to 
avoid an obstacle we have not at present been able to overcome, 
I turned my attention to the adoption of some fluid to supply 
the place of the flint lens. The construction of flint object 
glasses, retaining, however, the flint lens, had been formerly at¬ 
tempted by Dr Blair with considerable success, but which, for 
some reason, was not afterwards pursued *. I was not at first 
fully aware of the fluid employed by this ingenious philosopher, 
and moreover it was at least possible that some other might be 
found equally well, if not better, suited to the purpose. I there¬ 
fore determined to begin dc fiovo, and ascertain with my new in¬ 
strument, which was easily made applicable to the purpose, the re¬ 
fractive index and the dispersive power of every fluid which ap¬ 
peared to possess properties likely to answer my intended pur¬ 
pose. I had proceeded some way in this inquiry, with several 
oils, acids, &c., when I made trial of the sulphuret of carbon, 
aitd here I found at once a fluid which appeared to possess 
every requisite I could desire. Its index being nearly the same 
as that of the best flint glass, with a dispersive power more than 
double,'perfectly colourless, beautifully transparent, and, although 
very expanrible, possessing the same, or very nearly indeed-f*, 

i 

* It appeal^ from an article published since this was written, that Mr Blair, 
the son of Dr Blair, is at present engaged in pursuing his fiither*s views. 

1 have never found any appreciable numerical difference in the refrac¬ 
tive index of this fluid between the temperatures of 31* and 84% the fluid being 
hermetically sealed. 
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the same optical properties under all temperatures to which it 
is likely to be exposed in astronomical observations, except per¬ 
haps direct observations on the solar disc, which will probably 
be found inadmissible. I felt so confident, I'rom the result ob-, 
tained with the dispersive instrument, of the applicability of this 
splendid fluid to the purposes I had in view, that after some 
trials as to the best method of inclosing it, and of applying the 
correcting lens, I attempted at once a telescope of six inches 
aperture and of seven feet length; but some unforeseen difficulty 
having interposed, after several unsuccessful trials, I laid it by, 
and undertook one of three inches aperture. I was here more 
fortunate, having, with this instruTnent in its first rude experi¬ 
mental form, without any adaptation or bL.lcction of glasses, se¬ 
parated a great number of double stars of that class which Sir 
William Herschell has pointed out as tests of a good three and 
a half inch refractor ; I can sec with it the small star in Polaris 
vvith a power of 46, and with the higher powers several stars 
which arc considered to require a good telesi;o[>e, as, for example, 
70, p Ophiuchi, 39 Bootis, the quadruple star e L.yrae, ^ Aquarii, 
« Herculis, &c. Encouraged by my success on this instrument, 
I again attempted the six inch object glass, with a dillercnt man¬ 
ner of adjusting and securing tlie lenses ; and the result of my 
endeavours I lay with confidence before the Board of Longi¬ 
tude, feeling convinced that every proper allowance will be made 
for the imperfections of a first attempt, at a novel construction, 
on a considerable scale, and which professes only to prove the ap¬ 
plicability of the principle, and not the completion of the expe¬ 
riment. With this instrument the small star in Polaris is so 
distinct and brilliant with a power of 143, that its transit might 
-be taken with the utmost certainty. But as this and the farmer 
instruments are both belbre the Board of Longitude, and have 
been examined by some of its members, I would much rather 
they would report their opinion of the performanc<» of them, 
and more particularly of the promise they hold out, than to give 
my own. I shall thcrefore^proceed at once to describe the prin¬ 
ciple of the proposed construction, which possesses some novel¬ 
ty, and (ffiers some advantage not to be obtained with any glass 
ever made, or likely to be made; although I am quite ready to 
admit, that if glass could be obtained of sufficient purity and 
.size, the permanent nature of tliat material would, prob^ibly, 
JANUARY-MAECH 1828. y 
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give it a preference before any other in the construction of re- 
fractiifg telescopes. My object is (as I wish distinctly to be un¬ 
derstood) not to supplant the use of flint glass in the conslruc- 
,tion of this insti'umcnt, but to supply its place by a valuable 
substitute in cases where the former cannot be obtained suffi¬ 
ciently largo, or where it can only be obtained at an expence 
which must always limit the possession of a good astronomical 
telescope to persons of fortune and to public institutions. 

* Principle of Construction. 

In the usual construction of achromatic telescopes, the two 
or three lenses composing the object-glass arc brought into im¬ 
mediate contact, and in the fluid telescope proposed by Dr 
Blair, the construction was the same, the fluid having been in¬ 
closed in the object glass itself. Nor could fmy change in this 
arrangement in either case be introduced with advantage; be¬ 
cause the dispersive ratio between the glasses in tlie former in¬ 
stance, and between the glass and fluid in the latter, is too close 
to admit of bringing the concave correcting medium far enough 
bock to be’ of any sensible advantage. The case, however, is 
very different with the sulphuret of carbon. The dispersive ra¬ 
tio here varies (according to the glass employed) between the 
limits '298 and •334*; which circumstance has enabled me to 
place the fluid correcting lens at a distance from the plate lens 
equal to half its focal length; and I might carry it still farther 
back, and yet possess sufficient dispersive power to render the 
object glass achromatic. Moreover, by this means the fluid 
lens, which is the most difficult part of the construction, is re¬ 
duced to one-half, or to less than one-half of the size of the plate 
lens V consequently, to construct a telescope of ten or twelve 
inches aperture involves no greater difficulty in the manipulation, 
than in making a telescope of the usual description of five or six 
inches aperture, except in the simple plate lens itself; and, 
what will be thought perhaps of greater importance, a telescope 
of this kind of ten or twelve feet length, will be equival«it in its 
focal power to one of sixteen or twenty feet. We may, therefore, 
by this means, shorten the tube several feet, and yet possess a 
focal power more considerable than could be conveniently given 
to it on the usual principle of construction. This will be better 
understood from the annexed diagram. 
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III this figure A B C D represent the tube of 
the G inch telescope, C D the plate object glass* 
F the first focus of rays, d e the fluid concave lens, 
distant from the former 24 inches. The focal 
length M F being 48 inches, and, consequently, 
as 48: 6 :: 24: 3 inches, the diameter of the fluid 
lens. The resulting compound focus is 62*5 
inches ; it is obvious, therefore, that the rays d 
fjl arrive at the focus under the same convergen^y, 
and with the same light as if they proceeded from 
a lens of C inches diameter, placed at a distance 
beyond the object glass C D, (as C' ly), deter¬ 
mined by producing these rays till they meet the 
sides of the tube produced in C D', viz. at 62.5 
inches beyond the fluid lens. Hence, it is obvious, 
the rays will converge as they would do from an 
object glass, C' D', of the usual kind, with a focus 
of 10 feet 5 inches. We have thus, therefore, 
shortened the tube 38*5 inches, or have at least 
the advantage of a focus 38‘5 incher. longer than our 
tube ; and the same principle may be carried much 
farther, so as to reduce the usual length of refract¬ 
ing telescopes nearly one-half, without increasing 
the aberration in the first glass bbyond the least 
that can possibly liclong to a telescope of the usual 
kind of the whole length. It should, moreover, be 
observed, that the adjustment for focus may be 
made either in the usual way, or by a slight 
movement of the fluid lens, as in the Gregorian 
reflectors, by means of the small speculum. In the 
latter case, the eye-piece is fixed, which may pro¬ 
bably be convenient for astronomical purposes, in 
consequence of the great delicacy of the adjustment. 

Thus far every thing is in favour of the pro¬ 
posed construction ; but some doubtful points 
may probably present themselves, viz. Is not the 
opening of thc^ lenses to so great a distance calcu¬ 
lated to produce an irrationality in^the two spectra; 
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or, is there not in the be^nning such an irrationality ? Se- 
ct)ndly. May there not be a great loss of light by reflection at 
the second lens, considering the density of the,rays at the place 
- of incidence ? The best reply to these questions is a reference to 
the two telescopes already constructed, which exhibit no remark¬ 
able defect of either kind at least that 1 am aware of; on the 
contrary, with regard to the latter, the quantity of light is rather 
in excess than in defect, compared with the usual construction. 
Other queries relative to the ultimate success of this proposition 
may also reasonably be anticipated; as, for example, can the 
fluid be permanently secured ? and, if so, Will it preserve its 
transparency, and other optical properties ? Will it not act upon 
and destroy the surface of the glass, &c. To these iind^similar 
queries I reply, that, with any particular fluid which has not 
been submitted to these trials, experience is the only test we can 
have. Our spirit levels, spirit thermometers, &c. show that 
some fluids at least may be preservetl for many years, without 
experiencing any change, and without producing any in the ap¬ 
pearance of the glass tubes containing them. I beg, however, 
to add, that, should any of these happen except the last, nothing 
can be more simple than to supply the means of replacing tlie 
fluid at any time, and by any person, without disturbing the ad- 
jvi^ment of the telescope; and the same means may be resorted 
to (if they should be found necessary in constructing a very large 
instrument), to prevent the external pressure of the atmosphere 
distorting the figure of the glasses containing the fluid. Such 
experiments as these, however,* and the construction of an achro¬ 
matic fluid refracting telescope, with a proper stand, on the 
scale which I feel every confidence in being able ultimately 
to accomplish, viz. one of at least 12 or 14 inches aperture, 
involve expenccs which can only be conveniently borne by men 
of fortune and public institutions. I have therefore done my¬ 
self the honour to submit my proposition, with the results al¬ 
ready obtained, to the Board of Longitude; and if these ^rst 
results, although not every thing that could be wished, should 
{^U be such as to prove the practicability of the Proposition, and 

* Mr Barlow haa since presented a Memoir to the Boyal Society, illus- 
^rafing, on theoretical principles, the tendency at' this construction to destroy 
the secondary spectrum, an imperfection inseparable irum the usual form of 
refracting telescopes. '* 
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to justify farther attempts, I have no doubt the Board will, «s 
far as is consistent with its constitution, forward the prosecution 
of the experiments, and ultimately the construction of an achro-* 
made telescope, which shall exceed in aperture and power any 
instruments of the hind hitherto attempted. It is hardly neces¬ 
sary for me to add, that in such case it will give me great satis¬ 
faction to undertake the direction of these operations, w'ith the 
aid of Messrs W. and T. Gilbert, to whose liberal and scientific 
.view.s, as well as to their practical skill and ingenuity, I have 
been much indebted for having thus far proved the practicabi¬ 
lity of my proposition. , 

Pf.TKR BARI.OW^ 

IlOYAI. Mii-itaky Acadicmy, I 
October 1«27. \ 


On the Principal Catises of tJie Difference of Temperature on 
the Globe. By Baron Alexander Von Humboldt. * 

rHE distribution of heat over the globe, has for many years 
formed one of the principal objects of my researches. This sub¬ 
ject is intimately connected with the local differences of the pro¬ 
ductions of nature, with tlu' agri(;ulture and the commercial in¬ 
tercourse of nations, and even, in several respects, with their mo¬ 
ral and political situation. The time is past when we were satis¬ 
fied witli some undefined views on the difference of geographical 
and physical climates, and when all the modiHcations of tempera¬ 
ture were ascribed either to the shelter afforded by ndges of 
mountains, or to the various elevations of the surface df the 
earth. We have seen, that the remarkable differences of 
climates which we perceive in large tracts of country, under the 
same latitude, and on the same level above the surf^ of the 
sea, do not arise from the trifling influence of individual locali¬ 
ties, but that they arc subject to general laws, detei; 2 nined by the 
form of the continents in general, by their outlines, by the state 
of thar surface, but particularly by their respective positions, 
and the proportion of their size, to the neighbouring seas. The 

* Extract from a public Lecture delivered in the Royal Academy at Berlin, 
on the 3d of July 1827. 
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relative position ol* tlie transparent and opaque, of the fluid or 
solid parts of the earth, modifies the absorption of the solar rays 
falling under the same angles, and at the same time the produc¬ 
tion of heat. These circumstances, the winter cover of ice and 
snow, which is peculiar to the continents, and to a very small 
part only of the seas; the slowness with which large masses of wa¬ 
ter are heated and ccxjled ; the radiation from smooth or rough 
surfaces, towards a cloudless sky ; the regular currents of the 
ocean and of the atmosphere, by which water and air from dif¬ 
ferent latitudes and difleretjt depths and heights are mixed ; all 
concur to produce the peculiarities of climate. It may therefore 
be said, that every place has a double climate, one depending on 
general and remote causes, on the general position and shape of 
the continents, and another determined by the peculiar relations 
of its locality. 

Since the problem of the geographical distribution of heat has 
been considered upon general principles, meteorological ob¬ 
servations have been conducted in a more efficient manner. 
A smaller number of them now lead to certain results; and 
the discoveries made within the last twenty years, in the most 
remote parts of the globe, have gradually enlarged the point 
of view. Physical and geological inquiries have now become 
equally important objects of all extensive voyages and tra¬ 
vels. To begin with the extreme north, I shall here, in the 
first place, mention a man, whom the dangerous and trouble¬ 
some occupations of whale-fishing, which were the object of his 
voyage, have not prevented from carrying on the most refined 
meteorological and zoological observations. Captain Scoresby 
has, for the first time, determined the mean atmospheric tem¬ 
perature of the Polar Seas, which he has taken between the 
volcanic Island of Jan Mayen, and that part of East Greenland 
discovered by himself. In endeavouring to discover a north¬ 
west passage, the English governmeint has succeeded in affording 
to geography, to climatolog}^, and to the theory of magnetism, 
services which w’erc originally promised to the commercial inte¬ 
rest of nations. Parry, Sabine, and Franklin have, for several 
years, been employed in investigating the temperature of the at¬ 
mosphere, and of the sea, in tbj polar regions; they have pene- 
rated to Port Bowen and Melville’s Island, consequently nearly to 
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75'* N. Lat.; and they have, in this arduous task, displayed, a 
perseverance, of whicli we find hardly a parallel instance in the 
history of human exertions and struggles against the elements.* 
Captain Weddell has recently destroyed the ancient prejudice, 
sanctioned by Cuok'’s illustrious name, that the South Pole is, on 
account of a more extended mass of ice, less accessible than the 
North Pole. The discovery of a new archipelago to the SSE. 
of Terra del Fuego, has led to an expedition in which Captain 
Weddell found a sea completely free from ice, under the 74” 
Lat. (far beyond two solitary islands discoveretl by the Russian 
Captain Pillinghausen.) * 

In turning to the temperate zone, we find a great many points 
where the average temperature, whi(;h hitherto was considered to 
be invariable, has been measured. Various astronomers in New 
Holland, and on the foot of the Indian Himalaya, Catholic and 
Protestant missionaries at Macao, in Van Diemen's Land, and in 
the Sandwich Islands, have furnished us with new facts towards 
comparing the northern and southern, the eastern and western 
hemispheres, in the torrid and temperate zones, consequently 
those parts of the globe which arc most abundant in water, as 
well as those which are most abundant in land. In the same 
manner, Tlie proportion of heat under the* line, and in both the 
tropics, has been determined. These points, as ascertained in 
numbers, are particularly important as fixed points, because they 
may, like the zone of the warmest sea-water, (between 84“ and 
87“ Fah.; 83“ and 84° 5' R,), in future ages serve to determine 
the,much disputed variability of the temperature of our planet. 

It is necessary to mention here, that we have been long in 
want of climatological determinations in the most southermparts 
of the temperate zones, between the 28“ and 30“ lat. This part 
of tbc world forms as it were an intermediate link between the 
climate of Palms, and that region in which, according to the 
tradition of the east, mankind, along the Mediterranean, in 
Asia Minor, and Persia,'first awoke to intellectual developc- 
ment, to mild manners, and to taste in the cultivation of the 
arts. The observations of Niebuhr, Nouet, and Coutel in 
Egypt, those of my unfortunate friend Ritchie in the Oasis of 
Murzuk, could, on account of l^al circumstances, only lead to 
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erroneous results. The large and classical work on the Canary 
Islands, for which we are indebted to Mr -Leopold Von Buch, 
has now also filled up this blank, in the same way as his travels 
in Lapland and to the most northern promontory of Europe, 
first furnished us with a clear illustration of the causes which, 
in the Scandinavian peninsula, beyond the polar circle, diminish 
the severity of the winter eold, and preserve to the springs the 
temperature whicj) they had received from deeply seated strata, 
and which occasion, under the influence of a continental climate 
and that of the coast, an unequal elevation of the snow line, and 
of the upper limit at which different species of trees grow. 

If we follow the current of the sea, which traverses the 
great valley of the Atlantic Ocean, from east to west, %ve find 
almost unexpectedly rich sources of instruction in the New 
World, from Russian America, and the settlements of the 
Canadian hunters, to the River La Plata, and the most southern 
parts of Chili. It is no longer foreign naturalists who commu¬ 
nicate to us the notices they have been able to collect during a 
short residence in plains, rich in wood and grass, and on the 
ice-covered ridges of the Cordillera; we have no longer need to 
judge of the mean temperature of the whole year by that of 
single months or weeks; here we obtain every where solid and 
complete information from the inhabitants themselves. 

The executive power of the United States of North America 
has ordered meteorological observations for five years to be made 
three times a day, at seventeen different points, occupied by mi¬ 
litary garrisons, between the 28" and 47" lat!?, between the Mis¬ 
souri and the Alleghanys, the lake Michigan, and the coast of Pen- 
sacolaj-; and from these observations, the average temperature of 
days, months, and of the whole year, is drawn. These obser¬ 
vations calculated by Mr Lovell, surgeon-general of the army, 
have been' published at the expense of the American govern¬ 
ment, and have been distributed to all scientific institutions in 
Europe. If this excellent example followed in the eastern 
part eff* our continent, and if, by the command and at the ex¬ 
pence of a powerful monarch, similar comparative theometrical 
observations were carried on in well selected points in the ex¬ 
tensive district situated between the Vistula and the Lena^ the 
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• alter J)r Oudiiey’s doalli, the temperature of liie air was not be¬ 
low 49’ Fahr. (7^" If-)- In South Anierieaj at a less distance 
I’roni the e(juator, near Bogota and Quito, I saw the water free 
from ice, at the height of 8500 and 9000 feet, notwithstanding 
the strong effect of the radiation of high plains in producing cold. 
In the manuscripts of young Beaufort, who died lately in 
Upper Senegal, a victim to scientific zeal, I find that undei- 
the 16th degree of latitude, the ihermoinctcr marked in the 
shade on the same tlay 113‘^'Fahr. (36'B.) at noon, and 59' 
Fahr. (12" Jl.) early in the morning. The temperature of 
the air in the plains of America never sinks so low in the same 
northern latitude. In laying bclbre the Academy last year, 
a detailed account of the excellent labours of Fhrenberg and 
llcmpcrich, I have already mentioned the cold to which these 
learned travellers were exposed, when in the Desert of Dongola 
under the 19th degree of latitude. N(jrth winds penetrated into 
this southern tropical country, and, in December, the thermo¬ 
meter sunk to 38’ Fahr. (2° 5^ K.) above the freezing point, con¬ 
sequently 12 ’ of H. lower than ii had ever been observed, undta* 
the same latitude, in the West Indies, according to the accounts 
carefully ct)llectcd by myself. It is astonishing to find Africa 
in its deserts colder titan America, with all its rich vegetation, 
and this not on the margin of the tropics, but at the very centre 
of them. The true causes of this singular ecKjling process 
have not yet been sufficiently explained. Perhaps it is the ra¬ 
diation of heat fixjin the soil ‘through the dry air towards a cloud¬ 
less sky, or a sudden expansion produced by the pouring ol’ 
humid strata into this tlry air, and the descent of the upper 
paitts of the atmosphere. 

It is generally known that more than two-thirds of our planet 
are covered by a body of water, which, by its contact with the at- 
mosphcle, exercises the most powerful influence upon the climate 
of the continents. The rays from the sun produce heat according 
to diflerent law^s, as they fall either upon the water t}r upon the 
solid surface of the earth. The mobility of the ]:)articles of 
which we imagine fluid bodies to be composed, produces cur¬ 
rents and an unequal distribution of lenij)eraturev cooled and con¬ 
densed by radiation, the particles of w'ater sink to the bottom. 
By ascending in balloons, climbing upon insulated peaks of' 
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mountains, by tliennoscopic apparatus sunk into the sea, it has* 
been possible to determine the velocity ol’ tlie cooling j)rocess 
which takes place atdifl'crent seasons, tVoiii bcK>w uj>wards, in the 
atmosphere, and from above downwmds, in the occean, and in 
fresh water lakes. The animals, therefore, which dwell in both 
these elements, find on each point of the globe, in the aeriform 
and li(]uid elements, the most lu'terogeneous climates, placed in 
strata one* above another. In the de])th of the sea, wilder the 1 /me, 
and in alpine lakes of the temperate /one, there is always a fixed 
detrree of cold, vi/. that degree at which the water attains the 
greatest density’. The expi*rimcnts of Ellis, Foi stcr and Saus- 
sure, have been repeated under all zoiie.s and in all deptlis ; but 
what we know of the lowest temperature ol‘ the air, and of sea- 
w'atcr, as well as of the greatest en'cct of the ratliatioii of heat be¬ 
tween the tropics, serves 'as an infallible protif that the cokl 
w'hich there exists near the bottom of the .sea, is produced by a 
current which, in the tlcpths ot’the ocean, passes from the poles 
towards the equator, and cools the iiifaior strata of water in the 
southern ocean, like tlie current of air in the upper atmosphere, 
w^hich moves from the equator to the jioles, to tcmjier the cold 
of the w'int^in the northern regions. 

The immortal nenjamiii Franklin first taught us that sand¬ 
banks are sooner recognised by*^ tlie thernioinetcr than liy the 
sounding line. They are islands of the submarine land, which 
the elastic subterranean powers had not been able to elevate 
above the surface of the water. On the dt;clivity of the .shoals, 
the inferior and colder strata ascending by impulse, are mixed 
with the upper and w'armcr ones; and thus the sudden cold of 
the sca-waler shews to the navigator that danger is near. 'I^hc 
shallow.s, by their temperature, act on the air above them, in 
which they produce fogs and grijups of clouds, which arc per¬ 
ceived at a great distance. 

Before more extensive inV^.stigations had been made on the 
distribution of heat over the globe, it was believed that the cli¬ 
mate of two places could be deternnned by the extremes of ibc 
temperature in summer and w'inter. This view of tilings lias 
still been preserved in popular opinion, whilst naturalists have 
long ago renounced it as erroneousf for, although undoubtedly 
the extremes of single days and nights are in a certain profJuV- 
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' tioii to the nicun teinjK*raturc of’ the year, yet the distribution of 
licat in tile different seasons is strikingly different, although 
the mean annual temjieraturc be one and the same,—a circum¬ 
stance which has a very great influence on the gniwth of plants 
and on the health of man. I have endeavoured to determine 
the law of this distribution, according to different situations 
and heights. But ctjni})arativc results in numbers ought to con¬ 
tain the mean tenijjcrature of every month, derived from the 
two extremes of every day, sup])osing an arithmetical series to 
be ftirmed. This method was first adopted by Reaumur in 
1735 : l.'c compared the produce of two harvests, not (like Hcr- 
schel) with the numbers and si/e of the spots in tlie sun, but 
with the quantity of heat which the corn"received in the time of 
vegetation. Many labours ha^'e of late been directed towards as¬ 
certaining the hour, the mean temperature of which expresses 
also that of the whole year. I licre only mention the observa¬ 
tions carried on in Scotland at Lcilb Fort. The ni«»hL watch 
of a inilitaiy post has boon employed for establishing observa¬ 
tions of the thermometer duritig two years, from hour to hour; 
and from the mass of these observations, which ouglit to he re¬ 
peated in other latitudes, it has been calculated, that, in the la¬ 
titude of Fdinburgh, a single daily observation at 9 o’clock 13 
minutes in the morning, and in the evening at 8 o’clock 29 mi¬ 
nutes, would he siiflicieut to fix the average heat of the year *. 
Of the months, it is April and October which give this important 
result (a fact, first discovered by Leopold and Von Buch, which 
is connected with remarkable modifications of the upper currents 
of the atmosphere), exci'pt when, as in the island of Grand Ca¬ 
nary, local causes carry the maximum of heat to a later period, 
and place it in October. 

If I frequently allude to the groat increase of meteorological 
observations within the last twenty years, 1 by no means wish 
to express an opinion that the perfection of climatology is pai’ti- 
cularly founded on such an increase. Here, as in all collec¬ 
tions of knowledge derived from experiments, which arc too 
soon denominated sciences, every thing depends on “ an accu- 

• A result, which does not differ from the true by one-half degree of 
Iteaumur’s theiinonieter, is alsc- obtained by the mean of two hours of 
the Same denomination.— Resulls of the Therrruymetrical Observations made at 
I.eith I'ort every hoia oj the day and nlpht ditnnyihe years 1824 ami 1825, p. 19. 
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rale conception of nature," and a just view of the conse- 
tpienccs to be drawn from well-arranged facts. If wc atteni])l to, 
conceive the problem ol' tlie distribution of temperature in its. 
most general sense, we may imagine the planetaj-y beat eitlier (as 
in the present oxydised, hardened surface of the earth) to be a 
conscqut;ncc of tlie position in relation to a central body, which 
excites heat; or (as in the ilrst state ol tin' condensation of matter 
dissolved in the fonn of va])our) tlie consc'tpienci' of internal 
processes of oxidation, jirecipitalion, changi' of capacity, or elec¬ 
tro-magnetic currents. Many geognostica! phenomena, which 
I have mentioned in another paper, seem to indicate such a de- 
velopement of internal heat, jirodueed l^y our planet itself. More¬ 
over, tlfb doubts raised against the jieculiar heat in mines in 
both jiarts of the world, have been eniirely removed by recent 
experiments ol' an ingenious astronomer M. Arago, on whaler 
rising up through deep borings in what are called Artesian Wells. 
The greater the rlcpth fi om which the water ascends, the warmer 
it has been found. In this case, there can be no susjiicion of 
strata of air sinking down and being t ndenseil, and consequent¬ 
ly disengaging heat; nor can the noighbourliood of men, orof ih v 
lanterns of miners, exerci.se an iiiHuence in this case. The waters 
carry along with them the heal which I hey have ac([uired by a 
long contiiTUcd contact with roerky masses at'di/Ieient deptiis. 

These imjiortant observations shew how, independently of the 
obliquity of the ecliptic in the earliest, and, as it were, youtliful 
state of oiir planet, the tropical U'mpcralure and tropical vege¬ 
tation could arise under every zonf, and continue, till, by the 
radiation of heat from the hardened surl'ace of the earth, and by 
the gradual filling up of the veins with heterogeneous minerals 
a slate was formed, in wliieli (as Fourier ha.s shewn in a pro¬ 
found mathematical work) the Iicat of the surface, and of the 
atmosphere, depends merely upon tlie position of the jilaiiet to- 
jward^a central hotly, the sun. We gladly resign to ^hcr na¬ 
tural philosophers the task'Ao decide, how deep below the oxi¬ 
dised and hardened surface of the earth the melted fluid masses 
lie, which are poured out through the apertures of "volcanoes, 
which periodically agitate the continents and the bottom of the 
ocean, and force hot mineral spring.s upwards through clefts in 
granite and porphyry. The depth of our mines is too inconsi- 
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derablo to enable us, (rom the utiequal increas'e of. temperature 
, w liich lias l)een hitliertu observed in them, to give the satisfac¬ 
tory numerical solution of a ])roblem which occupies the cu¬ 
riosity of men w'ho live, as it wei*e, upon a vault of rocks. Suf¬ 
fice it here to point out how the recent views of geologists have 
revived the old mythus of I'yroplegcton and of He})hastos. 

When a planet is everywhere surrounded by aerial strata, 
and when the oxidised surface of the earth, with its clefts 
almost everywhere closed or filled iq), by a long radiation 
of heal, has arrived at a state ol‘ etjuilibrium between receiving 
and losing, in such a manner that its external temperature aiid 
the dillerence of climates' arise solely from its position towards 


the sun,' towards a larger central body which is perpetually ge¬ 
nerating light, then the problem of the temperature of any place 
in its utost general form, may be considered as dependent solely 
upon the manner in which the influence of the meridian height 
of the sun manifests itself. This height determines, at the same 
time, the magnitude of the semidiurnal circles, the density of 
the alM'ial strata, through which the rays of the sun pass, before 
they arrive at the horizon ; it also determines the quantity of the 
absorbi'd or calorific rays (a quantity which rapidly increases 
with the size of the angle of incidence) ; and, lastly, the number 
of the rays of the sun, w'hich, mathematically considv- ’ed, a given 
horizon receives. The production of heat, as far as a greater or 


less is concerned, can accordingly be considered as proceeding 
from the illuminated surface of the earth. The absoqition 
which the rays of tlie sun \indergo in their passage through the 
atmosphere, or (to express it in another manner) the production 
of heat by the diminution of light is extremely small; but never¬ 
theless is perceptible on the ocean, irhere, at a great distance 
from the coast, and even when the water was colder than the 
atmosphere, I observed the temperature of the latter increasing at 
noon wj,di the height of the sun *. 

Recent researches + have shewn, that, in both continents. 


i 


* Mr Amgo has first called my attentiou to this remarkable efiect of the 
absorption of light in the atmosphere.—Con. des Terns pour 1828, p. 225. 

Essjii Politique sur ITsle dc Cuba, 1826, t. ii. p. 78-82. where 1 t])iiik 
I have obviated the doubts raised by Mr Atkiason.—Mem. of the Astron. 
Soc. vol. ii. p. 137,137. 
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iinfior the cmiator, where the mean tcmperaUiro rises to 852“ 
I’ahr. (2S°.2 H.) it is not much wanner than it is in 10“ 
north and south latitude. According^ to the C’ominentary of 
Geminus on the Astronomical Poem of Aratus some Greek 
pliilosophers believed the temperature of the tropics even to sur- 
])ass that of the etjualor. M. Arago has^ in a very ingenious 
manner, demonstrated, by numerous optical experiments, that, 
from the vertical incidence to a zenith distance of 20°, the quan¬ 
tity of the reflected light (and the lesser heating pf the illumi¬ 
nated body depends on this quantity), remains almost the 
same. In comparing the mean annual temperatures with one 
anf)ther, I find, that, inthewestcin part*)!'the old continent, the 
tomperatflres diminish^ from the south towards the north in the 
following proportion •[»: 

From to 30'’ north Ijatiliido. Reiium. 

30 40 3 .(» 

4t> 50 5 .7 

50 00 1 .4 

In both the continents, tlie region where the diminution of heat 
is most rapid, is to be found between i<0“ and 45“ latitude. In 
this result, the observation agrees in a remarkable maimer with 
the theory; the variation of the square of the cosines which 
expresses iHc law of the mean teii-perature, is largest at 45' lati¬ 
tude. This circumstance, as I have ^hown in another place, has 
exercised a very beneficial influence on the state of civilisation 
of those nations who live in the mild countries, under this, the 
medium parallel of latitude. There the district where the vine 
grows, borders upon that of the olive and orange tree. No¬ 
where else upon earth (in proceeding from the north to the 
south) docs the heat increase more rapidly with the geograpRi- 
cal latitude; nowhere else do the various vegetable productions, 
used in gardening and in agriculture, succeed each other more 

^ .p ' • ... ^ 

^ Esig. in Aratum eays. 13. Strabo, Geogr. lib. ii. p. W7- 

+ In the eastern parts of the new continent, the fliminutioiis of tlie mean 
temperature are as follows : • 

From 20” to 30° Latitude, 5° Reiuiiu. 


30 

40 

5.7 

40 

50 

7 .2 

50 

(JO 

5 .a 
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riipiclly. This variety animates industry and the commercial 
intercourse of nations. 

We may Ixtc j-tate that partial, daily, and monthly changes 
of temperature arc, on account of the motion of tlie atmosphere, 
produced hy the transportation of colder or Manner strata, by 
greater or less electric tension, b}’' the formation of clouds or the 
dlffufsion of vapours; in short, by an almost infinite number of va¬ 
riable causes, acting at a greater or smaller distance. U’lie study 
of meleorolog)'^ has, nnl'ortimately, begun in a zone Avberc the 
causes arc most complicated, and the lumiber and intensity of tlie 
disturbing powers greatest. If ever civilization, as may now be 
expected, shall establish*one of its principal seats in thetrojiics, it 
is to be presumed that these jjhcnomona, which arc «ko simple 
there, will be more easily ascertained tluu in our climates, where 
the J)lay of many conflicting causes lias so long eoneealed them 
from our view. I’rom that which simjile it is ea.sy to ])rocc*ed to 
what i;’. complicated, and we may imagine lentific meteorolo¬ 
gy as returning from the tropics to the noilb. In the climate 
of palms, a feeble east- wind alw ays brings strata ol‘ air along 
with it, having generally the same temjieratuie. The barometer 
show's, lilio the progress of the needle, the hour of the day. 
Earthquakes, tempests, and thunder-storms do not disturb the 
small but periodical tides of the atinosphci'c. The ciianged decli¬ 
nation of the suu, together'with the uppej-currents of the air, 
from the e((uator towards the pole, modified by this declina¬ 
tion, determine the beginning of the rainy season and the elec¬ 
tric explosions, which both’begin at regular periods. The tra¬ 
veller may know his way almo.sl as well by the direction of the 
clouds as by the compass; and, in the dry season, the appear- 
a^iee of a cloud on the deep blue sky would, in many districts of 
the tropics, astonish the natives as much as the fall of an aero¬ 
lite or of tlie red polar snow w'ould do us; or as the crash of 
llumdhr in Peru ; or, in the tropica’ plains, a hail storm,. '■(V,*’- 
sim])licity and regularity in the ^eloorological })hcnomena allow 
us to expect an easier and more favourable insight into the re¬ 
lation of their causes. 

As long as the observations on the magnetic inclination, de¬ 
clination and intensity of forces, remained dispersed in the re¬ 
ports of travellers, and had not been united by niagnetieal lines. 
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not be expected to make any impurlaiit progress. SiijjiJwfTedrVv 
analogy, it lias been alteinpled tt) simplily by a car»>f^id enipl<)j^- 
iniMit <)f well ascertained I’acls, the comjilieatcd'doctrine of the 
distribution of heat. Places having an ecpial mean temperatmv 
of the year, of summer, or of winter, have been connecletl with 
one another by Vi^ves. This was the origin of the system of 
isolherm.il lines % oV which I published a full accoimi in the 
year 1817- They ilescend towards the ecpiator, because in 
Pastern Asia and tM eastern parts of North America we find, 
on an eiju.'il levi-I Above the sea, a’Acl in a more southern la.ti~ 
tilde, tjie same temmeratiire winch we mci:t with in flie centre 
of Purojie, in a more northern latitude. The reimirkable cir¬ 
cumstance, th.at higlii-'t civiliz.'ition of the species to which 
AV(‘ belong has tjeveloped itself, almost under the .same latiluiles 
in the temperate zoiu' up'»n two opposili* coasts, the eastern 
coast of the new and the western of the old continent, must 
early call our attention to the dilfen'iice of heat under the same 
latitudes. The ijuesiion arose hy bow many diermometrical de¬ 
grees the (Md world w'us wanner than the new, and it is not 
long since it was known, that the isothermal lines from the la- 
titude of^-iftrida to that of J. ibrador, do not run ]).arallel, and 
that the eastern and wesUa n coasts of North America are al¬ 
most as difi’erenr from one anotht’r as those of AVestern Ku- 


rope and ol’ Eastern Asia. The shape and grouping of 
the continents, and their relalioiti to the neighbouring sea.s, 
are the principal causes which determine the inflection of“ the 
i.sothcrmal lines, or the direction of eijually warm zones, into 
which we may conceive the whole globe to he divided. The 
predominance of west w'inds in the temperate and cold re¬ 
gions determines the difference of climates on the eastern and 
western coasts of one and the same continent. The w estern 
wmtlS^ which are consideiSi|l as reactions of the trojiica! trade- 
Avinds reach an eastern,after having traversed in winter 
a continent covered snoAv and ice; to the Aveatern coasts, 

on the contrary (in Europe as Avell as in Ncav California and 


* Dc la l)i.stribution <lc la Ciialciir sui* le Globe.—]Mem. de la Soci*-tt: 
d’Arcucil, t. iii. 

JANUAlfcy-MARCH 1828. 
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Nootka), western winds carry strata of air^ which even in 
sever&st winter have been heated by contact with the vast 
f'orface of the ocean. Led by these ideas, I have considered it 
of importance ‘to obtswn a knowledge of the lowest temperature 
to which the Atlantic sinks, out of the Gulf Stream, between 
40° and 50' north latitude (conseqiu'ntly in the latitudes 
of Spain, France and Germany). I have,-found that, in the 
mouth of January, in 40° latitude, the waU.r of the sea docs not 
sink below 66® Falir. (10®.7 II.) and in 45® latitude not below 
64® Fahr. (9®.8 II.) The much esteemed'-geographer of India, 
Major Ileimel, who for thivty years has bi'tiji employetl in study¬ 
ing the direction of the currents of the Atlaotic, and who^during 
my last visit to England, communicated to a part of his ma¬ 
nuscript materials, has, in 50® latitude, constq**'aitly in the zone 
of ihe north of Germany, observed in winter \ temperature of 
tile sea-water, to which the atmosphere does not reach in the 
month of January, even in the mild climate o/ Marseilles. If 
the relative extent of Asia and North America of the Pacific 
and the Northern Atlantic, was different from wlii^t it is, the 
whole system of winds iu the northern hemisphere;, would, by 
the unequal heating of the solid, as well as of the fluid, parts 
of the surface ol' the earth, be changed in their dirtN.‘'qn as well 
us in their intensity. 

Eurojx* is indebted for its inilder climate to its position on the 
globe (the position n which it stands in regard to the neiglibour- 
ing seas) and to -its peculiar form. Europe is the western part 
of the old continent; and consequently the great Atlantic Ocean, 
which already in itself has the power of diminishing the cold, and 
whi^h is besides partly warmctl by the Gulf Stream, lies to the 
west of it. That part of the world which of all others enjoys 
the greatest share of a tropical climate, the sandy Africa, is so 
situate tjiat Europe is heated by the strata of air, which, as¬ 
cending trom Africa, move from the>*<piator towards lhc*ivufur 
Pole. Had the Mediterranean not ex’sted, the influence of Af¬ 
rica on the temperature and the geographical distribu^on of 
plants and animals in Europe, would have Ik'oii still more consi¬ 
derable. The third principal cause of the milder climate of Fu- 
ro]H' i*? lhal this part of the world does not apprbech the North 
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nearly us niiicli as America anti Asia do; and that, on^hc , 
contrary, it lies op[x>site the greatest extent of sea-water, free fiwi) * 
ice, which is known in the whole pnlar zone. The coolest points 
i>f the earth, which have lately been improperly tailed Voles of 
(k>ld, <li» not coincide with the inagttetic jKjles, as l)r Brewster has 
endeavoured t(j prove in the English version of my paper on the 
Isothermal Lines,-... According to Captain Sabine’s researches, 
the minimum of thc nnnual mean temperature on the surface of 
the earth, is to the NW. of Melville’s Island, in Ihe meridian of 
Behring’s Straits, prabahly in 82“ to 83° north Lat. The sum¬ 
mer bt)undary of thd ice, which, bet^^^ccn Spitzbergcn and East 
Greenland, recedes tn 80° and 81° north I^at., is in about 76° 
N. Lat., every whereebetween Nova Zembla, the Bone Islands of 
New Siberia and Ipey Cape, the most western cape of America. 
Even the wintenboundary of ice, the line on which the ice ap- 
jjroaches the nejvrest to our continent, scarcity surrounds Bear 
Island. From ,ihe North Cape, which is heated by a south¬ 
western current.’of the sea, the navigation to the most southern 
promonU)ry Spitzbergen is never interruptc<l, not even in the 
most severed winters. 'fhe polar ice diminishes in tpiantity 
wherever it finds an opening to flow out, as in Baffin’s Bay, and 
l)etwcen Iceland and Spitzbergen. The situation of the Atlan¬ 
tic Ocean exerts a most beneficial influence on the existence of 
that se«fc-water, free from ice, in tkc meridian of East Green¬ 
land and Spitzbergen, which has so important an influence upon 
the climate of the north of Europe. • 

On the other hand, the icebergs, which are driven from Baf¬ 
fin’s Bay and Barrow’s Straits to the south, accumulate in that 
large vicditerranean sea, which gcogi-ajjhcrs designate by the 
name of Hudson’s Bay. This accumulation of ice increases the 
cold of the neighlMJuring continent so much, that, as reported 
by Captain Franklin in bis latest MS., in York Factory, and 
mouth of Hayes Vljlivcr, which lie in the same^atitudes 
as the north of Prussia o'ld\Courland, in digging wells, ice is 
found everywhere at/^jc depth of four feet. The moct northern 
and must southern boundaries of the fixed polar icc, that is, the 
summer and winter boundaries, on the situation of which the 
temperature yX’ the northern continents depends, seem to have 
changed bud little, as far as hisbii'ical records go; whuh faci 
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, has" been recently confirmed by careful inquirieti. The iii- 
junous influence which small isolated masses of ice, driven 
soinctimes\ by currents iiuo the neighbourhood of the Azores, 
exercise, as it is said, upon the cx^ntinent of Kurope, is one of 
those talcs, first <lerived from philosophers, and received by the 
vulgar, after the former have long ceascxl to believe in them. 

In the same latitudes, where, in the north of Europe, agri¬ 
culture and gardening are carried on,, we find in North 
America and North Asia only marshes and tracts of land co¬ 
vered with mosses: in the interior of Asfa, on the other hand, 
ll>c powerful radiation of lieat, belweciV the almost ])arallel 
chains of the Himalaya, the 7jnngl\n^'nwiXihG Himmels^ebirgc, 
(a country on whit;h Klaproth’s ge<)gra]>liical researches have 
thrown great light), exercises the most btricficial influence tm 
the Asiatic jHipulation. The' line uf jKjrmane it snow, on the 
northern declivity of the Himalaya, lies 4000 feel higher than 
on the southern; and the physical explaiiatid|i which I have 
given of this singxilar phenomenon % has, accoi'liiig to fi report 
of Mr Colebrooke, been ct)nfirmcd by recent measurements and 
observations in the East Indies. Millions of men .of 'J’hibetian 
origin, of a gloomy religious cast of mind, occuj>y }X)pulous 
towns, in a country where fields and towns would, during the 
whole year, bo Iniried in deej) snow, if this high tabic-land was 
less extensive and less continuous. 

As the currents of the atmosphere arc modified in many dif¬ 
ferent manners, by changes in the declination of the sun, and 
by the direction of the chains of mountains on the declivities of 
which tliey descend, the currents, also, of the liquid ocean 
carry tlic w-anner waters of the lower degrees of latitude into 
the temperate zone. I need not here mention liow the waters 
of the Atlantic, always moved in the same direction by the 
trade-winds, are carried against the dike formed by the isthmus 
of Nicaragua, then turn to the make the round 

Gulf of Mexico, flow out thrmigh /ne Channel of the Ealiaraas, 
proceed as a current of warm w'ater to ihe north-cast towards 
the banks of Newfoundland, then to the south-east, towards the 
group of the Azores; and, when favoured by the north-west 

• Annalcs cle Chiniic ot dc Physique, tom. iii. p. 297 * tom, ix. p. 310; tom. 

xir. p. 5. > 
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wind, carry along with them the fruits of palm trees from the An¬ 
tilles; casks of French wines from wrecked ships; nay, even livin|f 
Esquimaux in their leather boats from East Greenland, which 
they cast on the coasts of Ireland, of the Hebrides, or of Nor¬ 
way. A travelled astronomer. Captain Sabine, who, after re¬ 
turning from the Polar llcgions, f)erforraed experiments with 
the pendulum in the Gulf cjf Guinea, on the African Island of 
St Thomas, informed me, how casks of palm oil, which had 
been lost by shipwreck at Cape Lo}>ez, a little* south of tlie 
l’’quator, were carried onwards, first by the c(piatorial current, 
and then by the Gulf Stream, crossing the Atlantic twice, from 
east to west, and from west t(' east, between 3° and 50'«N. 
safely arrived on the coasts of Scotland. The well preserved 
mark of the African proprietors left no doubt as to tlie diretv 
lion the casks had taken. In the same manner, as in this case, 
the equatorial w'atcrs in the Atlantic are carried north })y the 
Gulf Stream, I have, in the Pacific, in its southern hemisphere, 
observed a current (along the coasts of Chili and Peru), which 
carries colder water from higher latitudes to the Tropics. In 
this current I saw the thermometer, in the port of Truxillo, in 
the month of Septemher, fall to Cl° Fahr. (12’.8 R.) and in the 
jxirt of Cafao, near Lima, at the end of^ November, to (SO’ 
Fahr. (12°.4 11.) A distinguislied young officer of the Danish 
navy, llaron Dirckinck von Holnifcldt, has, at my ret|ucst, at 
different seasons of the year 1825, observed this singular phe¬ 
nomenon, to which for so long a rime no attention had been 
paid. Making use of thermometers, carefully com[)ared by Mr 
Gay Lussac and myself, he again found the water of the sea, in 
the port of Callao, in August C04 ° Fahr. (12' .6 11.) and in March 
G74° Fahr. (15“.7 li.) Whilst, out of the current, at the pro¬ 
montory of Pariiia, the calm sea, as usually in those latitudes, 
showed the great heat of 794'’ to 8r\5 (21^ to 22" 11.) We 
in this place, explcHi how this stream of coldc«- water, 
which increases the dilficult)\of the southern navigation from 
Guayaquil to Peru, and from Peru to Chili, is for sqjnc months 
modified in its temperature by the Garua, i. c. the vapours which 
constantly veil the sun; and how it renders the climate of the 
plains of Peru cooler. 

As all human attempts to arrive at a scientific view of the 
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phenomena of nature can have for their final object only a clear 
conception of our own nature, thus the investigation, with the 
principal topics of which we have now been occupied, at last leads 
us to consider, how the differences of climate manifest themselves 
in the character, in the civilization, and, perhaps, even in the 
development of the language of different tribes of the human 
race. This is the point where the important doctrine of the dis. 
tribution of heat over the globe comes to be connected with die 
history of mahliind, and beyond which it ceases to be an ob¬ 
ject of purely physical inquiry. 


Some Account of the Habits of a Specimen cf Siren lacertina, 
•which has been Icept alive at Canonmills, near Edinburgh^ 

for more than two years past. By Patiuck Neili,, A. M., 
F. n. S. E. and Sec. W. S *. Communicated by the Author, 

It is more than half a century since Dr Alexander Garden 
of Charleston, South Carolina, scut to the distinguished Mr John 
Ellis of Eondon, specimens of a reptile found in marshes in his 
neighbourluxid, remarkable for possessing both external gills and 
internal lungs, and for having fbre-feot but no hind-fcet. Dr Gar¬ 
den stated, Uiat he had seen sjx^cimens of very different sizes, all 
possessing the gills, and having only fore feet; and that there 
did not exist in South Carolina any lizard, of which this animal 
could be rcgardeil as the larva. Mr Ellis, in his excellent ac¬ 
count of the reptile in the Philoso])hi(‘al Transactions, vol. Ivi., 
accordingly describes and figure.s a young one, 9 inches long, 
and one full grown, or 2}, feel long ; yet both possess the gills, 
ancT both have two leet only ; the feet have four toes, and each 
toe is furnished with a claw; and he mentions that the 4nin]al 
emits a “ croaking noise or sound,” while the possessing of any 
kind of \ oicc is not characteristic ofjjf larva. These faCWjTffitr 
the examination of' a dead specitnf'n, transmitted by Mr Ellis 
to the illustrious Swtxhsh naturalist Liiiuajus, were enough to 
satisfy him that it was not a larva, but a perfect animal of the 
most truly amphibious character; and he lluTcfore created (iw 
it a new oriler, Meantes., among his Amphibia. Sieveral distin- 

* .lU'ad bcloro the Woiiicruin NaJ.iiral Ilistorv Sociotv, 12lh Januarv lf{2« 
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^uished naturalists, however, have disputed the opinions of^Gar- 
den, Ellis, and Linnneus; particularly Camper, Pallas, Schm;i^ 
der, and De Lacepedc. All of the,se have held, that the siren 
is not a perfect animal, but merely the larva of some Proteus or* 
Lacerta, which, as it should approach maturity, w'ould throw 
off’ the branchiae, and perhaps also dcvclojX! hind-feet. De La¬ 
cepedc was the most txisitivc in this opinion; but he was soon 
met by another French naturalist, of greater acumen and ol 
still higher name. , 

• In a memoir read to the Institute of France in 1807, llaron 
G. Cuvier concluded, from a minute anatomical examination, 
that the siren w'as the t> pe of a distinct genus, the osseous struc¬ 
ture oV which diff’ered essentially I’rom that of the sanimander ot 
of the protcus; the skeleton provi:ig that the animal was not 
destined ever to develojic hind-feet, while there appeared no 
provision for the throwing ofl’ of the hranchue. Cuvier con¬ 
firmed, in short, the opinion whicli Linnaeus had formed from 
studying its external characters and from Dr Garden’s accQiinl 
of the habits of the animal. 

The controversy has been continued with zeal and sipirit. 
The distinguished Italian naturalists Configliachi and Rusconi, 
from considering the analogy between the Siren and the laiwic 
of othS- Batrachia, have disputed the Conclusions of Cuvier, 
and still regard it as an mi|>erfcct animal. Among other argu¬ 
ments, they adduce the following, which shall be quoted in their 
own words: “ Before this canal (the nostril) is so formed (as to 
open into the mouth), such larva; arc unabre to respire atmos¬ 
pheric air, and if taken out of the water they soon die; and, 
therefore, guided by analogy, we incline to believe that to the 
siren the same thing ought to hap}x:n » 

That excellent zoologist our countryman Dr Fleming of Flisk 

• See account of Configliachi and llusconi’s. Memoir, Daniel Kills, 
the Edinhurgh Phil.iAf)phical Journal, vol. v. p. lufl, w/. The ori¬ 
ginal passage runs thus: “ Win taiito clie <jucst(» caiialc non si c formato” (in 
such a manner that its posterieV extremity may open into the mouth), “■ If 
larvc dellc salamandrc non possono respirare I’aria atmo^’erica in tnodo m 
uno, e quindi se vengono Iratte all’ asciulto, si miinjnnu; per lo clic noi, gui- 
dati sempre dalla anulugia, incliJiiaino a credei'e i he alia sirena, le c iii narici 
“ no penetront poiul dans la liouLhe," di-hha pun accadere )o stesso.”_ Dr/ 

J*rolco auyuhv) di f.iiumiti Jlfoiidtji-.ifto : V'n’la, Ifil'J.j) 101. 
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(whose fame will lie greatly raisetl by his recent work on 

British Animals”) adopts the reasoning of the Italian natura¬ 
lists, and vindicates their conclusions, in his “ Philosophy of 
Zoology,” vdl. ii. p. 297. 

It is remarkable that some parts of the natural history of the 
siren should still be very imperfectly known, not only to eminent 
European naturalists, but even to acute observers residing in 
the United States. We have seen that Configliachi and Hus- 
coni arc of opinion that the siren, if taken out of the water, 
would soon die; and we may add, that the author of the article 
Herpetology in the Edinburgh Encyclopaedia observes, that the 
Siren lacertina “ appears to reside entirely m the water. It 
was siipfiosed by Linnaeus, from the form of its feet, that it can 
also move with tolerable ease njxm the land ; but we believe it 
has never yet been seen in that situation.” 

In a paper on the genera of batrachian animals, by Mr 
Barnes, secretary of the New York I.yceum (published in Silli- 
man’s American Journal, October 1826), we have the most re¬ 
cent notice regarding the siren. After describing the animal, 
he mentions some facts illustrative of its habits, and alhides to 
some of the opinions entertained concernitig it. We arc told, 
that “ a specimen in Scudder’s Museum (New York) has al¬ 
ready lived several years in a glass jar of clear watefand 
others an equal length of time “ in a tub containing mud 
brought from their native marshes in Carolina.” These, “ when 
taken from the mud, immediately struggle to return, and seem 
contented only when they are in their natural element. When 
they are concealed in their retreat, the place of the head and 
gills is readily known by the rising of small air-bubbles from 
their spiracles ;—a fact which may lead to the determination of 
the function of these doubtful organs.” “ Several aiitlmrs 
affirm that sirens thrown on the ground break into several 
pieces.” hesitates to. believe this, he - 

“ But the want, or the high value ci^f' specimens among us *, 

* The siren, though not uncommon in the da^'s of G.anlcn, seems now to 
have become a rare aiiiuiul even in South Carolina. M. llosc, in the New 
Dictionary of Natural History (xxxi. [i. ."117), mentions that, during a resi¬ 
lience of a year and a-luilf nciu' Charleston, he was not able to find one living 
specimen, although he was desirous of studying llio Iiabits (»f so curious an 
'inlmal. 
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will probably prevent this fact from being proved or disprojred 
by actual experiment.” Lastly, it is said, “ It docs not appear,* 
by the most careful observations of .modern naturalists, that 
the animal has a vox cantillans, and the idea which produced 
the generic name is therefore imaginary.” 

In the early part of the summer of 1825, Dr Farmer of 
Charleston, South Carolina, sent to Dr Monro, Professor of 
Anatomy and Surgery in the University of Edinburgh, a li¬ 
ving specimen of the animal. It was nearly a foot and a half 
long, and was four inches in girth where thickest. It came in a 
small barrel, which was half filled with^mud anil water, and per¬ 
forated above. On its arrival in this country it seemed yi a slug¬ 
gish state ; and it was not observed to cat any thing whatever for 
many weeks. Dr Mtniro being desirous that the animal should, 
if possible, be preserved alive, anti its habits noted, confided 
the charge t)f it to me; and I certainly feel much indebted to 
the Doctor for placing so rare and curious an animal in my 
hands. Although, during the two years and a-half it has been 
in my possession, no perceptible chatigc has taken place in the 
form or size of the fimbriated branchiae, and although I cannot 
Ixiast of having made any new or very striking observations, 
yet perhaps I am able to add a little to our stock of knowledge 
regarding^this singular animal, and to confirhi some and refute 
others of the opinions above related^ 

Immediately on receiving the specimen, a large wooden box 
was prepared, with aii inclined plane at one end of the interior, so 
that the animal might, when it cho.se, raise itself out of the wa¬ 
ter more or less, and repose in that situation. At first we 
fdaced a quantity of sand in the bottom of the box, in the 
expectation that the siren would burrow in it; but we afCbr- 
wards found that tufts of mossfcs (hypnum or sphagnum) were 
better suited to the taste and habits of the animal, as it evident¬ 
ly delighted to hide itself under the moss, to lie upon it, and to 
root amongst it. * \ 

Soon after it came into my possession I found that^in a warm 
day, it would eat one or two small earth-worms, when placed 
close by its head, so that the struggles of the worm, in drowning, 
should attract its attention (for its eyesight does not seem acute); 
but that it would take no more food till after the lapse of per- 
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B. week or ten days. At this time it swallowed its food 
Very slowly and gradually, sometimes allowing one-half of the 
worm to continue wriggling about its nose for some minutes, 
while the other half was in its mouth and gullet. On one occeu 
^on, some small banstickles were put into the box alive: after 
a day or two, the largest of these was found floating dead, with 
a considerable piece apparently bitten from its side, the wound 
being nearly equal to the width of the siren's jaws. Alth4)ugli 
the siren was “hot actually observed to attack the banstickle, 
there can be little doubt that he had seized it, and taken the 
piece from its side; morp especially since Dr Garden mentions 
that, on one occasion, a siren was “ caught by a hook baited with 
a small fish.” The smaller banstickles were never more seen; 
and two or three of the larva) of tlic Lacerta aquatica, which 
were placed in the box soon afterwards, likewise disap)>earcd. 

Fur the first year and a half, the box was kept in a green¬ 
house, adapted lor keeping Ca)X) of Good Hope and New 
Holland plants, or where it is merely desired to exclude tlie frost 
of our winter. In this situation, the siren dc>crnicd eating from 
al3out the middle of October till the beginning of May ;.and for 
tbe six intervening cold months he remained exceedingly slug¬ 
gish, seldom changing his place, except when roughly touohed. 

It may here be remarked, that the tail seems to l)c the mpst 
sensitive part of this animffl. I have oflcn gently stroked the 
back, near the head, with my fingers, without distudbing him in 
the least; but the moment the tail was touchc<l, some air-bubbles 
were thrown up, and he moved slowly away. 

In April 1837, the box was placed in a hot-house, intended for 
the culture of tropical plants, where the temperature is kept qp 
so as to range from 60° to 80’ F., and may be stated as general¬ 
ly about 65°. Here the animal became more lively. He soon 
began to croak like a frog, uttering a single cry at a time, and 
without *any change of note. He continued thus to «all for 
some weeks; and, considenng the Omc of the year, it seems pro¬ 
bable that .this was the call of love. During this summer he ate 
two, three, or even four, small eartli-worms at a meal, devour¬ 
ing them much more quickly than formerly. It was now ub- 
served, that after the siren got his eye on the worm, he approach¬ 
ed very cautiously, remained niotioiilcss for a moment, as if 
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watching, and then made a sudden dart upon the prey. 
however, he did not care for ftxxl oftener than once in a week 
or ten days. When touched, he now changed his .place witli a. 
jerking motion, causing the water to spurt. 

Although I certainly would not have made the experimcni 
of the fragility of the siren, by throwing it on the ground'; 
and although 1 would have hesitated to keep the animal out 
of the water for several hours, while I knew that respectable 
naturalists doubted if it would live more than a few minutes 
out of that clement, yet it so happened, that the animal, on one 
occasion, made, of his own accord,* an experiment (if it may 
be so palled) illustrative of both points. This was On the ISlli 
of May 1826 (for the fact was recorded in my adversaria at the 
time), soon after he had l)cgun to be active and to take food for 
the season. The water-box itself was ten inches deep : it was 
placed on a plant-trellis or shelf, close by the lower end of the 
sloping roof-sash of the greenhouse, and thus stood nearly three 
feet from the ground. At that period the box hapf)cned to leak; 
and the gardener therefore filled it up with water l)etwcen se¬ 
ven and eight o'clock in the evening, at which time the siren wa.s 
seen safely lodged in the box. The door of the greenhouse was 
locked,^ usual, over night, and before was opened in the 
morning, the siren, to the great surjwisc of the gardener, was 
found lying on a foot-path which passes round the exterior of' 
the greenhouse. I was speedily apprised of the circumstance; 
and, on examining the sjx>t, wc could most distinctly trace, by 
a shining glaze derived from his skin, the passage of the animal 
through an edging of heath (Krica hcrbacea), and across a nar¬ 
row flower-border, to a hole which he hatl scoojied out iintlcr the 
brick-wall of the greenhouse, in escaping from within. The 
foundation of this wall, it may be remarked, had intentionally 
lx 5 cn made shallow or near to the surface, for the purjmsc of per- 
mitfiBg the roots ' of somp slfrubs, planted in the ednservatory 
style within, to penetrate tJ> the exterior border. 

We possess n6 data for fixing with certainty tl»c number of 
hours during which the animal liad been out of the water. The 
box,' as already mentioned, being leaky, was filled near to the 
brim between 7 and 8 in the evening: it seems likely tliat this 
filling up had disturbed the animal, and that it had been ena¬ 
bled partly to crawl and partly to glide over the margin, while 
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the t»ater yet stood high, or early in the night; for the water 
had subsided five or six inches liefore morning. The escape of 
,so much water, had formed, of the soil below, a kind of sludge, 
probably somewhat analogous in character to the “ stiff clay'** 
of its native swamps, in which it is said sometimes to burrow; 
and this must have greatly facilitated the first under-ground 
operatioi^ of the siren. Still, however, as the excavation made 
was not less than eight inches in depth, and nearly three feet 
in length, for the asiiending aperture on the outside sloped at 
an angle of al)out 30°, it seems reasonable to conclude that the 
siren must have been scverel hours hard at work in forming so 
extensive » tunnel for itself. In farther proof of its exertions, 
it may be observed, that a considerable part of the dark-coloured 
epidermis, or covering of minute indistinct scales, was worn off 
its snout, and the skin of the upper part of the back was, in 
different places, rufiled.-—In passing, it may be noticed, that 
these facts indicate that its progress had di'pended more on 
i*ooting with the nose and shoving with the shoulders, than on 
digging or scraping with the feet and toes, the claws or nails of 
which are indeed rather of a delicate texture. 

Mr Barnes was evidently right, therefore, in considering the 
fragility of the siren, as “ improbable for, fai* from being 
broken in pieces, by its fall of more than three feet and a-half 
from the upper margin of the box, it is abundantly evident that 
the animal had suffered nothing from this fall, else it would not 
immediately afterwards have made such progress in mining. 
Injustice to Dr Garden, however, who was evidently an accu¬ 
rate observer, it should be mentioned, that he does not allegt* 
that the siren, if merely “ thrown on the ground,"” will break in 
pieces; but only states that, on one occasion, a specimen did so 
when “ dashed jbreihly against the ground,"” by his servant, 
with the view of killing it. 

The morning was very cold, and the mercury in a regfeter- 
thermometer, kept in the greenhouse^ had been as low as 33° 
Fahr. at one,.period of the preceding night. The animal was 
observed about 7 a. m. lying doubled, or with the body bent 
round, but not coiled, on the foot-path. He was exceetlingly 
benumbed, being just able to shew signs of life when lifted by 
the gardener. Considering thp evidence of long^jontinned ac¬ 
tive exertions during the night, it seems reasonable to ascribe 
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his almost torpid state when found, to the freezing cold wliich he 
had encountered when he had made his way fairly to tlie outsidb. 
When first restored to the watery element, the animal breathed, 
hard, rushing to the surface, and opening his mouth with a 
wide gape to inhale air. He soon after sunk down, and let se¬ 
veral strings of air-bubbles escape. The branchia; were doubt¬ 
less to a certain degree dried, and thus obstructed; and it evi¬ 
dently took some time before they could freely perform their 
:iccustomcd office. When, however, I again ofamined the aiii- 
hial, several hours afterwards, he seemed perfectly contented 
to remain wholly under the water; iwid, on being touched, ajv 
pearecl as lively and as well as ever. The decorticated portions 
of the back and snout shewed us the colour of the true skin 
below, which was of a pale leaden hue. 

In the course of changing the water and moss, we have oc¬ 
casionally placed the siren on the floor of the hot-house, or on 
the dry ground. He certainly did not on these occasions seem 
adept at progressive motion: but, on the contrary, tumbled 
about rather awkwardly. From ilie exertions he made, how¬ 
ever, we were inclined to think, that among wet gi*ass he might 
probably get on pretty well; for he exhibited no indications of 
pain or uneasiness, but merely a desire to escape or get under 
cover. 

We have often remarked this* fact, that, if the animal be 
left in undisturbed tranquillity, he will lie at the bottom of 
tlie deepest part of the box, where the watei; is generally six 
inches deep, for hours together, witliout coming to the sur¬ 
face, and without discharging air-bubbles: but on these oc¬ 
casions, on looking attentively into the water, as 1 have done 
for twenty minutes at a time, a slight current may be observed 
to be excited behind the gills, about twice in a minute. The 
current is sometimes so gentle, that it is only to be observed by 
noticiag the motion of minute particles of decayed moss which 
come within its influence. The moment his tail is touched, the 
animal exerts himself; air-bubbles escape, and hp soon after 
comes to the surface to take in air by the mouth. When the 
box is to be cleaned out, which is done about once a fortnight, 
the siren is placed in on oval jar among water; here he moves 
about with rapidity, and very frequently projects his nose and 
mouth above the surface, evidently to inhale air. 
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T)ie animal lias, since it came into niy jiusscssiori, decidedly 
increased in volume, particularly in thickness or plumpness ; but 
I am not, as already noticed, aware of the least change having 
taken place in the appearance of the hmbriaterl branchiae, where 
a change should first be looked for were the animal a larva. 

The scars of the injuries which he received in his subterra- 
ncan excursion of May 18SG, remained visible for a year after 
the occurrence; but they have now (January 1828) completely 
disappeared, and the whole body is covered Avith a dork glossy 
epidermis, consisting of very minute scales, and marked with 
small dots of white. ^ 

The res/ilts of the ohservations now made seem to beThat^ 
as Dr Monro's specimen ol‘ the Siren lacertina did not soon 
<lie when out ol‘ the water,”—did not^ like the Italian pro¬ 
tons, “ die as fishes do,” when removed from that element,—-but, 
on the contrary, lived many hours tmt of the water, respiring 
atmosplicric air by means of its lungs; and as it has often been 
observed to remain for hours under the water witliout coming 
to the surface to breathe, Baron Cuvier is right in regarding 
the siren as a perfect animal, of a truly amphibious : character, 
destined to breathe through life either by means of external 
bronchia) or of internal pulmonary apparatus, according to the 
situation it may for the time occupy in its native mashes:—<• 
That Mr Barnes was right in doubting the story of its being 
a fragile animal:—That it has a voice like tlic croaking of a 
frog, but not a, vox caniillanSf if this last imply any thing 
mliacal; but here it should be remarked^ that Mr* John Ellis 
accurately characterizes it as a croaking ncuse m* sound 7”-v4. 
That, as it attacked a large banstickle, and probably devohred 
some small ones as well as larvse of Lmserta it may, 

in its native lakes and swamps, attack small fishes, dr even sihal] 
serpents, as mentioned by some naturalists :-*--That ConfigHadii 
and Rusceni have been misled by trusting to analogy^ atid, 
by an ermr of Dr Pockeis, avIio the Ai][iplnuinav‘mean»,‘ 

Avhich lie sav in the Hunterian collectidn at Londoit, for a per. 
fcctly developed siren. These naturalists expressly admits 
they had not diemsclvcs enjoyed an opportunity of (dissecting a 
siren (p. 90. Note); and it is .also evident from other jiarts of 
their momigraph, that llicy hyd never seen a living specimen. 
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P. S. Since this paper was read to the Wernerian Society, I . 
have seen, in Sillimaii’s American Journal of Science, Septem¬ 
ber 1827, p. 70. an additional notice regarding tlie sijrcn by Mr 
Barnes; in which he says, “ Captain Lc Conte has dissected a 
large siren alive, and has actually seen the expansion and con¬ 
traction of the lungs in the act of respiration, just as in the frogs 
and tortcHses. They are true lungs, and not merely air sacks, 
and thdr connection with the heart and the arteries was distinct¬ 
ly observed.” 


A Tmin to the South of France and the Pyrenees in the yea) 

1825. By G. A. Wat.keh Arnott, Esq. F.U. S.E. F.L.S 

M. W. S. &c. (Cfontinucd from last Number, p. 139.) 

On the 21st June, having, with much regret, seen our two 
friends MM. Requien and Audibert set off in the diligence for 
Perpignan, w'e ourselves also left Prades, and ascended the C’ouf- 
flent towards Mont Louis. On our route we again passed the 
Trancade d’AmlKniilla, and though we ilid not find it c-onve- 
nient to leave the road, we nevertheless observed there Torlsda 
cJdoromtos, probably the identical station fVom whence Bridcl 
procured liis specimens when he first described the species; and 
though small specimens have since been found in Teneriffe, and 
published by Dr Hooker as Tortula membranifolia, and though, 
as 1 think 1 have already mentioned, I have fQund it not un¬ 
common in the olive district of the south of France *, this loca¬ 
lity was yet very interesting. In its neighbourhood also, we 
saw Bufonia perennis, Gedium giaucum, and Alyssum halimu 
folium, all of whicli, however, we had observed on other parts 
of the Trancade a few days before. Passing through Villc- 
franche, we saw in profusion Scercocapnos enmaphylla, an ele¬ 
gant plant, closely allied to Fnmaria : this occurs bot<h on the 
church walls and on the walUof the town, outside of the south 
gate.: . We now crossed the Teta, and proceeded up jhc westeiii 

* It liat also been found in Switzerland, and is the 7*. muralis, vor. lanw/i. 
91080, of some of the Swiss collectors \ and it even exists in Bcauvols* herba¬ 
rium from the neighbourhood of Paris, under the name oi' Tortnla camscens, 
V. B. 


366 Mr Arnott’s Tmir to the South France^ 

bank, without observing any thing worthy of notice, till we aj)- 
proached the village of Scrd 3 mia. On the mountain close tu 
this is found the Oaopordvm pyretiaicum ; and, soon after quit¬ 
ting the village, we met with the curious AchtUcea chamtBmeU- 
JiAia, Pourr. growing on the bank on the right. This spc'cics 
' Lapeyrousc has unfortunately described three times in his Flora 
of the Pyrenees: it is his A. ckamamelifcMa, A. ca^lleAa, and A. 
fidcata. This latter state of it has the segments of the leaves 
more or less curved backwards, and has been sometimes given 
to botanists by La|)eyrouse himself with the name of A. retur- 
attached. From-Serdynia to Olette, where we break¬ 
fasted, AVb did not observe any other plant that intci'estcd us. 

1 have already alluded to the tremendous storms that had 
occurred every day for some time past. Although the morn¬ 
ings were unclouded, and the sun shone forth in full power, the 
sky began to darken about two o’clock, and thunder, lightning, 
and rain raged with the utmost fury f<>r about two or three 
hours, after whidi we usually bad delightful evenings. Accus¬ 
tomed to judge of the violence of the storms according to the 
extent of our exposure to them, we, having been the greater 
jjart of tlic day in the house, had allowed that .ol‘ yesteixlay to 
pass almost unheeded. To-day, however, about Olette we weiv 
led to understand that its violence had been much greater, and 
of longer duration, than those of any of the previous days. The 
effects indeed were tremendous. Ifiige masses of stone had 
been brought drwn from the hills by the torrents of rain, and 
now lay scattered along the road : the upper soil of the vine¬ 
yards had been completely washed away, while the vines tlicm- 
selyes lay scattered in every direction. The peasantry already 
saw the hopes of a harvest blasted. 

Leaving Olette. the road again crosses the Teta, and the ascent 
becomes very steep, until we arrive at the Graux d’Olctte, a ro¬ 
mantic s^t, where we found Buffbnia permnisy and die riorrow- 
leaved variety of CentrauUms nd^r {C. ang'usttfblms of au- 
tliors). From this the river begins to present several small Iwt 
beaqtiful cascade|i, and although the road desjcends a litde at 
the Graux, it soon again begins to ascend rafudly. Passing the 
village of Thucs, we saw lAgustmm {Cnidium Spr). pyrmau 
cum abundant; and towards Fontlodrouse and Cassagne we 
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observed in the meadows a rough-scoped Armeria, that wc'^ad- 
previously observed at Bellegardc and La Jonquicre : it is pro¬ 
bably A. planta^nea, if indeed the whole genus Armeria he 
not reducildc to one species. 

Although the morning had hitherto been fine, the clouds and 
mist now began to gather on the hills, and indicated an ap¬ 
proaching storm. This induced us to neglect botany, and hur¬ 
ry onwards. About a mile from Mont Louis wji' again crossed 
the Teta. At this point there were close to us some consider¬ 
able water-falls; but the noise of the water was not sufficient to 
conceal that of the thunder, which aP the instant burst upon us 
in awfgl grandeur. For a few seconds we attemptc?d to pro¬ 
cure shelter under a projecting rocl<, but immediately deemed 
it more prudent, being thoroughly wet, to proceed. Whilst 
there, two bolts must have burst within a few' yarils of us, so 
instantaneous were the flash and the peal. We arrived, how¬ 
ever, safely at Mont Louis, or rather at the cabanasse or vil¬ 
lage close to the fortress, where indeed we were to procure ac¬ 
commodation, being more convenient for us than the fort, on 
account of their shutting the gates, and pulling up the draw¬ 
bridge, at night. Oiir horses had arrived a short time before 
us, with^t much damage done to cither ovir paper or plants, 
a circumstance which now interested us more than ourselves. 

To-day in our ascent we saw Abundance of Sempermmim 
arachnmdewm in flower: S. montanum also occurred ; Sedwn 
hrevissifnufn, DC. was observed, but in small Quantities. Be- 
tween the Graux d’Olette and Thues, we found Cistus laurl- 
fblius in profusion on both sides of the road, and it is not im- 
prolmble that the few plants of this species w'c formerly fq^ind 
at Perpignan, may have been carried down there from this sta¬ 
tion by the stream. Medicago suff'niticosa has been every 
where abundant since we eptered the mountainous district. I 
have alPcady stated, that oyr new species M. leicarpa fescmbles 
this closely, but differs by She glabrous fruit. I may remark 
here in addition, that M, Mocarpa always grows onsthe chalky 
or limestone range, while the other species, M. suffruticosa, is 
found only on the schistose and older formations. We have 
occasionally observed a few plants of the latter, it is true, down 
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4d. ttie plains^ hut always in the heels of mountain rivulets, 
indicating tliat these were stragglers, and had been carried 
dowyt hy; torrents. 

On die ^dd, l)eing rainy and disagreeable weather, our excur> 
sion was sliort, confining ourselves to the immediate vicinity of 
die cahanasse. In meadows, however, close to the road that leads 
to Mont Louis, we met with Dianthus atrorubenSf Pedimlaris 
verticillatay and Trifvlium spadicevmy all abundant, and in an 
excellent state for preservation. Near them also was Vida ofio- 
brychoides. Descending the road we had come by yc'sterday for 
a little way, we then crossed a small stream on the right, and 
found on a bank beautiful specimens of Didpmodun glaucescem^ 
Genista * saffittalis and purgansy and Dr aha nermralis. There 

* I take this opportunity of stating, that Cfftisus helerophyttm^ I^ap., is, 1 
thinki,'identical with jtrostrata, Lam. and DC. Prod. This plant must 

not, however, be confounded, as has been done by Wilideuow, and even by 
De Candolle in the Flore Francaise, with G. decumhens, W. M. De Candolle, 
in the Supjilemciit to the Flore Francaise, himself desires this synonym to 
bd excluded; and though he does not cite Willdenow*s_ plant under G. pros- 
Iraia iin-the Prodromua, 2. p. 162, he leaves it as undetermined, or, In other 
words, he omits all notice of it. Wilideuow, in his description (vol. iii. p. 941), 
points out how his. plant differs from G. procumbena, W. K.and 1 think tliere 
arq few who have seen Lamark’s G. prostreUa., that will not immediately re- 
cUgiiisc it arid G.'ptocumhena^ W. K., and DC. Prod, to be one aiiJ the same. 
Thie^'G. ptiotMbena of Schleicher is also G. proatrata ; but G. deomnhena of the 
saine >kl Gt pUoia, Unn. As to G. deeumdenSf W., or SparHum deewmbem^ Ait, 
it may \)c 4listinguislied by verbatim the same (^msacter that Sprengel applies 
to G. ^mtatrata (v. ii[ p. 220.): he adduces, however, G. deeumbena^ W, as a sy¬ 
nonym, and his description wa.s probably drawn up with a view to that plant. 
It vdlt-alsri be easily perceived that SprengePs CtfHana procfumbeni (iii p. 224.) 
is thatrue.G. 

. I^ahaU, here also notice another mistake that hasf crept into the Prodrames 
in the allied genus Cytia^a. C. eapiUiim is inserted in the ^lore P'ranqaise; 
hut in the Supplement, Db Candolle points out the error, and states that it 
is C. supinua that has been taken fur it; yet it is to the C. supinua he alludes 
in the Fxodremna, when he says that It grewstn the east of l^rgnndy, iknd 
that its “ Flores interdum autumno laterales evadprih” As-tu the %7. 
in the Prodromus, he has both kept it m 6 good species, andeit the ai^e time 
reduced it to p. bifiorus. Lastly, his character of C. supimuy la. the Supple* 
ineni to the P'lore Francaise, p. 549, **’la Uvre superieure a 3 dents, IHnfe- 
rieure k 9 paittris," la extremely incorrect. C. hjrimius, Schleicher, '\»C.an- 
fiipM. C, aupims, lApeyr. on the other hand, -is the true C. et^ilatuMt but 
what his C. mpitutua is I am not sure; probably a mixture of C. eajdtatut and 
C sujdnrtji. , 
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was liere a thicket of Lonkera Xylosteum, and some pi^tty spp- 
cies of the genus Rosa^ but of which at present we did not ga¬ 
ther any. Thlaspi alpestre^ Asperugo procumbens^ and Apar-* 
gia pyrenaka^ we observed, .but sparingly. There were also 
here some alpine mosses, as. the piliferous rariety of Trichosto^ 
mum patens, Grimmia ovata *, particularly that state called 
Dicranum ovale. Orthotrichum rupincola, TorUda mucrimifrh 
Ha, and Encedypta cUiata. , 

“ 28d June.—The two principal excursions to be made around 
Mont Louis are to the Vallee d^Eyne, and to the mountain of 
Cambredazes. Tlie unpleasant weather we experienced yesterday 
had induced us to postpone our visit to the first of these i but 
this morning the sup shone forth so clearly, and the sky was so 
pure, that we almost rc^vtted the relinquishing a plan we had 
formed even licfore our departure from Prades; the spedmens, 
however, we had procured during these two last days would be 
all the iietter, and certainly nothing the worse, of this delay. 
yVe now also, that the hazy weather had left us, began to see 
somewhat about us. The cabanasse is situated in a large tract 
of alpine meadows. On the north is a low hill, with the fort of 
Mont Louis on its summit, and to the south the mountain (A 
Cambrefilazes, celebrated in the Flora of the Pyrenees. This 
does not appear of great height; but that may be partly owing 
Eo our bdng at present at a considerable elevation, most proba¬ 
bly much more than 4000 feet above the sea: indeed, the plants 
we had observed, particularly the appearance of the Rhododen- 
dmwt Jerrvginetm and Juncus trifidus (which were found to^ 
day north of the fort), the coldness of the springs (about 45° 
Fahr. or scarcely -6° Reaum.) indicate at least that altitude, as 
well as does the sharpness of the air, which, when we were not 
esi^pqsed to the sun, we felt to be tolerably chill. To the west 
of .ua is French Cerdagne, and indeed not a mile from the ca- 
bfliiasse, fhe rivulets flow into Spain. 

The ^th we undertook'the botanical examination of the 
d'Fyne, accompanied by a mule loaded with as much 
provisions as we thought might suffice for three days, with our 
cloaksv emd with two or three reams of paper. The first day 

* I do not here allude to T.fimaley Schw., a very different plant, between 
w'hich and Grimmia spiralis 1 can find no difference. 

A a S 
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was passed in botanising among the banks and rocks that are 
chiefly to the right of the stream that traverses this rich valley, 
and in crossing the Col or Cneillade de Norin which terminates 
it. Descending then the Ciieillade towards Catalonia, we ar¬ 
rived in the evening at the hermitage of Nouri, but, unfortu¬ 
nately for us, a day too early. The Curate of Qucrals, who 
passes always the summer in this vast building, was not to ar¬ 
rive till the next day ; the few beds that were there were locked 
up, and we found merely four shepherds, whose united stock of 
furniture consisted of two coarse blankets or rugs, one kettle, 
one porringer, and two wooden s[X)ons. Finding w'e were to 
receive no bemefit from these our companions, wrapping our 
cloaks around us, we stretched ourselves out as well as we could 
on some long, narrow, and sufficiently hard wooden benches 
around a large fire, which wc found it necessary to keep blazing 
the whole night to prevent our suffering from the piercing 
■ cold, for we could scarcely be Jess, whatever more, than SOOO 
feet alwve the level of MonC Louis. 

Notwithstanding our precautions and the fatigues of yes¬ 
terday, having slept little, we amused ourselves in the morning, 
until day-light, in observing the culinary proceedings of the poor 
shepherds, and in liiStening to the anecdotes they told us of the 
visit that Mina paid to this place during the last war. It a[)- 
peared that tliis general, repulsed and surrounded on all sides 
by diflerent bodies of the French soldiery, passed here three 
days, while the snow lay deep on the ground, in making useless 
attempts to regain the plains below, without encountering his 
enemies. Having at length con.suraed all the provisions, seeing 
his ftillowers fainting with cold and fatigue, and after having 
burned the doors, window-shutters, tables, chairs, and, in short, 
every thing that was combustible, in order to warm themselves, 
he formetj the scheme of causing his*band to separate, atid ap¬ 
pointed Sco d’Urgcl as a rendezvoils. He himself with otie 
party made an attempt to pass by Ihe walls of the town of Puy- 
cerda, where the Baron d’Eroles then was with iHe Sjianish 

* Tbrojughout the interior of Catalonia, the fire is on the ground, and the 
chimney (as was formerly to be seen in every farm-house in Scotland, .though 
now of less frequent occurrence), broad at the base, and contracted at the top, 
arises perpendicularly above the fir'v. 
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royalists, and from whence he made, no movement to arrest M*may 
as is supposed, through jealousy of the French. Such at least 
is the account that the inhabitants give (and perhaps think it • 
the most plausible) when a stranger asks thevp what has be¬ 
come of the forty beds and of the furniture, of which this im¬ 
mense pile of luiilding used formerly to boast. 

On the 25th, we descended slowly along the wild and pic¬ 
turesque valley of Querals, and soon encountered the first part 
of the retinue of the Senor Rector^ composed of a man armed 
with a gun, and three others with pick-axes, to repair the path 
where the winter storms had rendered it impassable for mules. 
So suivi as they perceived us at a distance they millc a halt, 
ga/ing on us open-mouthed, and whilst we passed them, they 
could scarcely reply to the customary salutation of “ Dios guar- 
da” that we made them. In the evening, indeed, they acknow- ’ 
lodged, that, seeing us both dressed in grey Irom top to toe, armed 
with our boxes and cartons, liol<1ing an open knife in one hand, 
and a slick shod also with a knife iyi the other, they took us for 
some new kind of banditti, and were so com[)letely terrified, that, 
iis the valiant fellow with the musket declared, if he had had 
the power, he would have thrown away his piece, and taken to 
his heeR • 

“ About a mile lower down, we met the rector him.self, with 
the greater part of his suite, compcTsed of eight or ten men, three 
young and handsome maid-servants, and seven or eight mules, 
loaded with provisions and khchen utensils. • The curate, far 
from corrcs})on(ling to what one expected from such a retinue, 
was dirty and disgusting in the extreme, and, like many of his 
brethren in that country, liis ignorance, his want of rejjgion, 
and his licentiousness, were but feebly concealed by-a few su¬ 
perstitious rites. 

“ Returning in the eveping to Nouri, having spread out our 
plant^i we petitioned for, a bed for that night; ami perceiv¬ 
ing that our provisions w&re nearly exhausted, we asked the 
curatejf he would provide us with supper; but aware that, in 
Roussillon, the curates are accuslomed to welcome a traveller 
to their table in those districts where there is no inn, it was m»t 
without some fear of offence that we hinted that we should pay 
for what we should have. Ihit l«e was not so easily afirotited. 
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S’death, I suppose so,” shouted he in his abominable 
talonian tongue, and next morning he presented us with the foU 
lowing account:—One pound and a half of (hlack) bread, one 
fn4cete* ; half a pound of rosteaf, cme pi^ete; appas^ for three 
(of course for the liquid alone, as we had a separate charge for 
the bread), one pi^cete; three bottles of rancio § (for our 
per and next day's travelling), each one pieccte : total, six pie- 
cetes. “ And then,” added he, “ as I do not charge you for the 
bed, you can give something to the scr\’ants.” No innkeeper 
could have made up a more exorbitant account, for all we had 
got was not worth more than one shilling; but it was of no use 
to iieinonstratc, his only answer to our objections being, that 
withal we were very fortunate in procuring any kind of supper 
in so wild a country. 

“ The S6th, having again crossed the Cueilladc de Nouri, and 
rcdcscended the Vallee dTlynes (instead of returning by the Val- 
lee de Lhou, 'whicIi wc intended to have done had the weather 
been fine), we arrived late in the afternoon al, the cabanasse 
loaded with plants. This excursion was the richest in our 
whole tour, as much in the numl)cr of specimens as iq the va¬ 
riety of species. During the three days we gathered .5500 spe¬ 
cimens. We were, uo doubt, in the most favourably; 
and this excursion being only the second wc had yet 
strictly called Pyrenean, it was to be expected that we should 
find many species scattered throiighout the chain; but there 
were also many very rare species.”—B emth. 

(To be continued.) 

* The jAxxete is precisel^y a shillin}; sterling 

•f Hotias: hsm usually very dry, oad extremely salt, titled jta 
which, both in SoussUlon and Catalonia, is almost always rancid. ■ ■., 

X Sopaa a r«ve, literally mtkr-amp. In a pot containiiig'aboMtihiir,l»otjtles 
of water, a head qf garlic is bailed, witli about two ounces of fat of bacon ayd a 
little salt. I'liis liq^uor is poured on slices of 4>lack bread. The iia//py pea¬ 
santry prefer the addition of a few spoonfuV-'of rancid oil, and this ^oh^mes, 
thdr aopaa a VcSlU. ' * 

* i7ando, wine at first black and thick, made in the maritime districts^' 
RoussiUoti and Catalonia. At the end of ten or twelre years in the plain, or 
of two or three in the mountains, it becomes clear, loses inucfa pf its colpur, 
and acquires a peculiar flavour, which is called ranee. It is then an ex¬ 
cellent wine, and of great value; bn* t!»e honest curate of Nouri pocketed At 
least 150 {ler cent, on what he jirovided us with. 
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NarrcUive of an Attempt h reach tihe North Poie^ in Boats fik-' 

tedfor tfie pur pose ^ and attached to His Majestfs ship Hccla, 

in the year 1827, under the command (f Captain W. E. 
Parry^ R. N.* F. R. S. L.f ^c. 4to. Miiri^y 1828. 

A COPY of'Captain Parry’s Niirrativc iiavitig just reached us,' 
we hasten to lay before our readers a few of the many interest¬ 
ing details it contains. This remarkable enterprise was under¬ 
taken under the auspices of the Lords of the Admiralty, at the' 
suggestion of Captain l*arry, and the recommendation of the 
Royal Society of London. Its professed object was Jo attempt 
reaching the North Pole, by means of travelling with sledge- 
boats over the ice, -or through any space of open water that 
might occur. So early as the year 1815, the Celebrated navi¬ 
gator William Scoresby jun. in a highly interesting menioir, 
read before the Wernerian Society, and published in the second 
volume of their memoirs, proposed a plan for travelling over the 
ice to the North Pole. Afterwards^ a similar project was sug¬ 
gested by Captain Franklin; and this finally led to the prdpo^l 
of Captain Parry, which met with the approbation and support 
of Government. 

.The Hecla, already famous in theahhals'of Arctic'^nterpriae,’ 
which had ^ often braved the storms and ices of the north;' 
was again commissioned. A crew and officers familidr \vith the 
Arctic Seas Were selected, and every arrangement made to se¬ 
cure their health and comfort. The Chief of the Admiralty,’ 
Lord Melville, having visited the Hecla, and expressed his ap¬ 
probation of the equipment, orders for sailing were issued. On 
the 4th of A{»^il 1827 the expedition left the shores of Eng¬ 
land, bearing with it the wishes and hopes of Britain, a:^* 
indeed of the civilized world, for its safety and success. 

Aft^ an agreeable voyage, they reached the interestyig station 
of Kammerfest, at the northe^ extremity of Norway, on the lOth 
of April. Here they remained until the 29th, on w hich day they 
set sail for Spitsbergen. After encountering much opposition 
from the ice-and the weather. Captain Parry succeeded, but not- 
until the 20tli of June, in securing the Hecla, in a harbour in 
Spitzbergen, which he named Hecla Cove. On the 21st of June 
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he kft the slup, with two boats, which he named the Enterprizc 
and Endeavour, Mr lieverly being attacheil to CJaptain Parry’s, 
and Lieutenant Ross, accompanied by Mr Bird, to the other. 

“ Besides these,” says Captain Parry, “ I UjokLicutenantCrozier, 
for the purpose of carrying some of our weight as far as Walden 
Island, and also a third store of provisions, to be deposited on 
Low Island, as an intermediate station between Walden Island 
and the ship. As it was still necessary not to delay our return 
l)eyond the end'of August, the time originally intended, I took 
with me only 71 days’ provisions, which, including the boats, 
and every other article, ipudc up a weight of 200 lb. per man ; 
and, as it appeared Iiighly improbable^ from what we hjid seen 
of the very rugged nature of the ice we should first have to en¬ 
counter, that either the rein-deer, or the snow-shoes, or the 
wheels, would be of any service for some time to come, I gave 
up the idea of taking them. Having received the usual saluta¬ 
tion of three cheers from those we left behind, we paddled 
through a quantity of looso^iee at the entrance of the bay, and 
we steered, in a perfectly open sea, and with calm and beautiful 
weather, for T^ow Inland, wliich wc reached at half past two in the 
morning of the 22(1 June. Having deposited the jjrovisions, we 
set off for Walden Island, which was soon reached, and another 
deposit of provisions made.’#' I Jeutenaiit Crozier now parted from 
thfcm, and the boats pursued their course northwards. The 
following is Captain Parry’s account of their mode of travelling*: 

“ Our plan of travelling,'’ he say.s, speaking of the journey over the ice af¬ 
ter leaving the llcela, “ being nearly the same throughout this excursion, al¬ 
ter wc first entered upon the ice, 1 may at once give some account of our 
usual mode of proceeding. It was my inlenlioii to travel wholly at night, and 
to res^ by day, there being, of course, constant daylight in these r^ons du¬ 
ring the summer season. The advantages of this plan, which was occasional¬ 
ly deranged by circiunstances, consisted, first, in oiu- avoiding the intense and 
oppressive glare from the snow during the time of the sun's greatest altitude, 
so as to prevent, in some degree, the painful'inflammation in the ey^s called 
‘ snow-blimfness,’which is common in all^ snowy countries. We also thus 
ci\joyed greater warmth during the hours of rest, and liad a better cliance of 
drying our clones; besides which, no small advantage was derived from the 
spow being harder al night for travelling. The only disadvantage of this plan 
was, that the fugs were soinowliul mure lre<|ucut and more thick by night 
than by day, though, even in this respect, there was less diflerence tlinii raigiit 
have been supposed; the temperature ilurijig the Iwenly-fOur hours under- 

* Narrative, j,. fi.-!. 
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going but little variation. This travelling by night, and sleeping by dtfy, so 
completely inverted the natural order of things, that it was dillicult to pn*- 
suade ourselves of the reality. Even the iOtBcers and myself, who were all 
furnished with pocket ehronotnelcrs, could not always bear in mind at what • 
pai’t of the twenty-four hours we had arrived; and there, were several of the 
men who declared, and I believe truly, that they never knew night from day 
during the whole excursion. '^Vhen we rose in the evening, we commenced 
our day by prayers, after wliich, we took off our fur slecping-dresBes, and 
^lut on those for travelling; the former being made of camblct, lined witli ra¬ 
coon-skin, and the latter of strong blue box-cloth. We made a point of al¬ 
ways putting on the same stockings and boots for travelling in, whether they 
Imd dried during the day or not; and I believe it was only in five or six in¬ 
stances, at the most, that they were not either still wet or bard-frozen. This, 
indeed, w'as of no conscrpience, beyond the discomfort of first jiutting them 
on in tWs state, as they were sure to be tboroiiglily wet in a quarter of an 
hour after commencing our journey; while, on the other hand, it was of vital 
importance to keep dry'things for sleeping in. Being ‘ rigged ’ for travelling, 
we breakfasted upon warm cocoa and biscuit, and after stowing the things in 
the boats atid on sledges, so as to secure tliein ns much as possible from wet, 
we set off on our day’s journey, and usually travelled from five to five and u 
half hours, then stopped an hour to dine, and agiiiii travelled four, five, or 
even six hours, according to circumstaiu'es. After this we halted for the 
night, as we called it, though it was usuany early in the morning, selecting 
the largest surface of ice w^e happened to be near for hauling the boats on, in 
order to avoid the danger of its breaking up, by coming in contact with otlier 
masses, and also to prevent drift as much as possible. The boats were placed ■ 
close alongside each other, with their sterns to j.lie wind, the snow or wet 
cleared mit of them, and the sails, supported by tbc bamboo must.s and three 
paddles, placed over them as awnings, j^ii entrance lieing left at the bow'. 
Every man then immediately jiut i)!! dry stockings and fur boots, after which 
we set about the necessary repairs of boats, sledges, or clothes; and, after ser¬ 
ving the provisions for the succeeding day, we w'ont to»suj>per. Most of the 
officers and men then smoked their pipes, which served to dry tlie boats and 
awnings very much, and usually raised the temperature of our lodgings 10 or 
15 degrees. This part of the twenty-four hours was often a time, and the on¬ 
ly one, of real enjoyment to us; the men told their stories, and ‘ funglit all 
their battles o’er again,’ and the labours of the day, unsuccessful a.s they too 
often were, were forgotten. A regular watch was set during our resting-tinie, 
to look out for boars, or for the ice Ijreaking up around us, us well as to attend 
to the^lrying of the clothes,'each man alternately taking lii^ duty for one 
hour. We then concluded otllr,day with prayers, and having ])ul on our fur 
dresses, lay down to sleep, with ^degree of comfort which perhaps few per¬ 
sons would imagine possible under such circumstances; our chi^f inconve¬ 
nience being, that we w'ero somewhat pinched for room, and therefore obliged 
to stow rather closer than was quite agreeable. The temperature, while we 
slept, was usually from 36" to 45“, according to the state of the external at¬ 
mosphere ; Lift on one or two occasions, in calm ami warm weather, it rose as 
high as CO" to GC", obliging ns to ilirowgjff a part of our fur dress. After we 
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ttept seven hours, the man appointed to boil tiie cocoa roused us, when it 
was ready, by the sound of a bugle; when we comwenced our day in tlie 
manner before described. Our a.llowance of provisions for each man per day 
was as follows i*- 

Biscuit . - - 10 ounces. 

Pemmican - - 9 do. 

Sweetened Cocoa Powder - 1 do. to make one pint. 

Rum ... I gill. 

Tobacco - - - 3 ounces per week. 

Our fuel consisted entirely of spirits of wine, of which two pints formed our 
daily allowance, cocoa being cooked in an iron boiler over a shallow iron lamp 
with seven wicks,—a simple apparatus, which answered our purpose remark¬ 
ably welL Wc usually found one pint of the spirits of wine suflicient for 
preparing out^reakfast; that is, for healing twenty-eight pints of water, 
tliough it always commenced from the temperature of 32°. If the weather 
was calm and fair, this quantity of fuel brought it to the boiling point in about 
an hour and a quarter; but more generally the wicks began to go out before 
it had reached 200*. This, however, made a veiy' comfortable meal to persmia 
situated as we were. Sucli, with very little variation, was our regular rou¬ 
tine during the whole of this excursion.’' 

The quantity of rain wl^ich fell was truly extraordinary. 
Captain Parry remarks, on the S6th June, that they had al¬ 
ready experienced, in the course of this summer, more rain than 
during the whole seven previous summers taken together, 
though passed in latitudes from 7° to 1 5° lower than this^. 

The expedition, in its progi;egs northwards, experienced per-< 
petual difficulties and delays from the broken state of the ice, 
and from its nowhere occurring in fields. The following observa¬ 
tions convey a striking picture of the nature of their travel¬ 
ling * , , 

“ As soon as we landed on a floe-piece, Lieutenant Ross and myself genbi 
rally want on a-head, while the boats were unloading and hauling up, lii brd^r 
to select the easiest road for them. The sledges then followed in oUr tradlr, 
Messrs Beverly and Bird accompanying them, by which the show was much 
troddmi down, and the roaii thus improved for the boats. As soon as we «ri 
rived at the other end of the floe, or came to any difllcult place, we lutUtiibd 
one of the highest hummocks of ice near at hand, (many of which wert frodr 
fifteen to five and twenty feet above the serf) in order to obtain a better view ' 
around us ;tand rothing could well exceed the dreariness which sUch h view 
presented. The eye wearied itself in vain to find an object but ice'and *ikv 
to rest upon ; and even the latter was often fald<lcn from our view by tile 
dense and dismal fogs wlrtch so generally provailcil. For want of variety, the' 
most trifling circumstance engaged a more than onlinary share of our atten- 

* Narrativi*', p. 67. 
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ti(m; a passing gun, or a mass of ice of unusual form, became objects 
our situation and circumstances magnified into ridiculous important^; 
and are hare since often smiled to remember,the eager interest with whiefa we 
regarded many insignificant occurrences. It may well be imagined, then,* 
how cheering it was to turn from this scene of inanimate desolation, to our 
two little boats in the distance, to see tlie moving figures of our men winding 
with their sledges among the hummocks, and to hear once mure the sound of 
human voices breaking the stillness of this icy wilderness. In some cases, 
Lieutenant [loss and myself took separate routes to try the ground, which 
kept us almost continually floundering among deep snow and w.ater. 'J he 
sledges having then been brought up as far as we had explored, we all went 
{lack for the boats; each boat's crew, when the road was tolerable, dragging 
their own, and the oificers labouring equally^ hard with the meiii It was thus 
we proceeded for nine miles out of avery ten that we travelled over ice: for 
it was \%ry rarely indeed that we met with a surfiice suflicidhtly level and 
hard to drag all our loads at one journey; and in a great many instances, 
during the first fortnight, we had to make three journeys with the boats and 
baggage; that is, to traverse the same roatl five times over. 

We halted at eleven' p. m. on the Ist, having traversed from ten to eleven 
miles, and made good, by our account, seven and a half in a N. by W. direc¬ 
tion. We again set forward at ten a.m. on the 2d. the weather being calm, 
and the sun oppressively warm, though 'Hath a tlnck fog. The temperature 
in the shade was 36“ at noon, and only 47‘^n the sun; but this, togeliicr with 
'the glare from the snow, produced so painful a sensation in most ai' our eyes, 
as to m^e it necessary to halt at one f. u. to avoid being blinded. We there, 
fore took advantage of this warm weather to let the men wash theiuselves, » 
and mei^ and dry their clothes, and then set out again at half-past three. 
The snow W'as, however, so soft as to take us up to our knees at almost every 
other step, attd frerjuently still deeper < sojthat we were sometimes five minutes 
together in moving a single empty boat, witli ail our united strength. It 
being impossible to proceed under these circumstances, 1 determined, by de¬ 
grees, to fall into our night travelling again, from which we liad of late insen¬ 
sibly deviated. We therefore halted at half-past five, the weather being now 
very clear and warm, and many of the people’s eyes beginning to fiiil. We 
did not set out again until after midnight, with the intention of giving the 
snow time to harden after so warm a day; but we found it stilly soft 
as to make the travelling very fiitiguing. Our way Jay at first across u 
number of small loose pieces, most of which were from five to twenty yards 
aiNUt, or just sufficiently separated to give us all the labour of launching and 
hauiinfpup the boats, without *ihe advantage of making any progress by wa- 
ter ; irbile we crossed, in othel* instances, from mass to mass, ^y laying the 
boats over as bridges, by which riie men and the b^gage jiassed. By these 
means, wc at ler^h readied a floe, about a mile in length, ip a n|rtbcru di¬ 
rection i but it a'ould be difficult to convey an adequate idea of the labour 
required to traverse it. The average depth of snow upon the level parts was 
about five inches, under wliich lay water four or five inches deep; but the 
moment we approached a hummock, the depth to which we sank increased to 
three feet or more, rendering it diflicultsat times to obtain sufficient footing 
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fQi* leg to enable us tn extricate the other. The pools oi' firesli water had 
ii^w also become very large,'some of them being a quarter of a mile in length ' 
and their depth above our knees. Through these we were prevented inking 
the sledges, for fear of w'etting all our provisions; but we preferred transport¬ 
ing the boats across them, notwithstanding the severe cold of the snow-water, 
the bottom being harder for the “ runners” to slide upon* On this kind of 
road we were, in one instance, above two hours in proceeding a distance of 
one hundred yards.” 

In defiance of lliese overpowering difficulties, they continued 
to struggle towards the north, but with little success. Their 
progress was very slow ; the tjuantity of rain which feil astonish¬ 
ed every one ; and the high state of the thermometer was equal¬ 
ly a subject of wonder. Eut a principal obstacle tr) their pro¬ 
gress northward, and one wliieli at length forced Captain Parry 
'to return, was tlie set of the arctic water to^vards the south. It 
moved at the rate of 4 miles per day ; and, when assisted by a 
northerly wind, which unfortunately set in, forced the floating 
ice on which they dragged llicir boats, nearly as last south as 
they dragged them north. On the 10th of July, they met with 
fresh-water lakes on the ice,^as mentioned in the following ex¬ 
tract from the narrative. 

Suon after midnight, the rain being succeeded by one of the thickest f(»gs 
I ever saw, we again proceedt‘<i, groping our way almost yard by yard from 
one small piece of ice tt- another, and were very fortunate in haM'iig upon 
some with level .surfaces, and also a few tolerable sized holes of water. At 
hjdf-past two we reached a iloe, which at Arst appeared a level and large one, 
but on landing we were much mortified to find it so covered with immense 
pondity or rather small lakes of fresh waler^ that, to accomplish two miles in a 
north direction, Ave \Wre under the necessity of walking three or four, the 
water being too deep for Avading, and from 200 yards to one-third of a mile 
in length. Towards the northern margin, we came among large hummocks, 
liaving very deep snoir about them, so that this iloe, which had appeared ho 
promi^g, proved very laborums travelling, obliging us, iii some. |iarLs, to 
make three journeys with our loads; that is, to traverse the same road five 
times over 

On the 12th July, they reached nofth Lat. 82° 14'28.'^ The 
day was remarkably clear and fine, uhd the thermometer from 
36° to 3^ F. 

(i < 1 , 

“ Sotting out again (says the narrator) avc crossed a small lane. «£ water 
to..aqpther Iloe, but this was so intersected avLUi ponds, juid by streams Run¬ 
ning h'llo the sea, that we had to make a very circuitous route, soine of the 
))0(nls btang Haifa mile in length. If any thing conhf have cbnijK'nsatcd for 
tUc delay Ihu* occasioned us, it Avould have been the l>e.iiitlfAil blue colour 

• It 
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jieculiar to those superglacial lakes, which is certainly one of the most pldhsing 
tints in nature. Notwithstanding the immense quantity of water still u]iiSn 
the Ice, and which always afforded us a pureiand abundant supply of this in- 
dispensable article, we now observed a mark around the banks of the pond," 
shewing that the water was less deep in them by several inches than it had 
been somewhat earlier in the summer; and, indeed, from about this time, 
some small diminution of its quantity began to be perceptible to ourselves.*” 

On the 14th and IStli July, the rain was excessive, at times 
pouring down in torrents, and tliis, too, in the arctic ocean, be¬ 
yond north Lat. 82” 14'. On Monday 16th* Jul^', in north 
Lat. 82° 26' 44", cast Long. 20° 32'' IS'', the thermometer in 
the shade was 37f°, in the sun 47“; a blackened bulb raised it to 
514°;,and the same thermometer when held againat the black 
painted sides of the boat rose to 584“. They saw a mallemuck 
and a Ross gull, and a couple of pies u'cre found upon the ice. 
At seven o'clock on the evening of the same day, it was so w’arm 
in the sun, though the temperature in the shade was only 35°, that 
the tar was running out of the scams of the boats; and a blacken¬ 
ed bulb, when held against the p^nt-work, raised the thermo¬ 
meter to 72°. The temperature'* of the sea was 34°. July 
17., in north Lat. 82° 32' 10'^ Captain Parry remarks, “ prov¬ 
ed one oir the warmest and most pleasant days to the feelings, 
that we had during the whole time we were upon the ice; the 
thermometer in the shade being* from 36 ’ to 40° for several 
hours, and in the sun from 424 to 51°.” On the 19th July, 
towards midnight, they had smart show'crs of rain, with dry 
clear intervals between them, just as on an ^pril day in Eng¬ 
land. This kind of w'eather, which continued for several hours, 
harassed the men very much. On the morning of the 20th 
July, it is remarked, “ we halted at 7 a. m., having by our 
reckoning accomplished 64 miles in a N. N. W. directiofi, the 
distance traversed being 10^ miles. It may, therefore, be ima¬ 
gined how great was our mortification in finding that our lati- 
tude,*by observation at noon, was only 82° SG' 52", being less 
than five miles to the noftjiward of our place at noon on the 
17th, since which time we had certainly travelled ^elve in 
that direction." 

On the 23d July, their latitude was not more tjian 82° 43^32" 
north, notwithstanding the distance which they had travelled over 
the ice On the afternoon of this day, a beautiful natural phe- 

* Narrative, p. flo. ^ ■ 



370 NarrMwe of Capiain 'Parrifs Attempt 

nor^&non was observed. A broad white fc^-bow first appeared op- 
posi^ the sun, as was very etimmonly the case; presently it )be- 
. came strongly tinged with the prismatic colours, and soon after¬ 
wards no less than dve oth^ complete arches were formed within 
the main bow, the interior ones being gradually narrower than 
those without, but the whole of them beautifully coloured. The 
larger bow, and the one next within it, haA the red on the outer 
or upper side of the circle, the others on the inner side. Lieu¬ 
tenant Ross measured the altitude of* the outer arch, which was 

45' in the centre, its extent at the horizon 724“; the altitude 
of the sun, which was bright at the time, being 20° 40'. The 
fog was qOite wet, while the smaller bows were v%mhle^> which 
was «mly twenty minutes; though the large one remained, as 
usual, for hours together. On the 25th July, it is remarked, 
“ so small was the ice now around us, that we were obliged to 
lialt for the night at 2 a. m., being upon the only piece in sight 
in any direction, on which we could trust the boats while we 
rested.” Such was the ice ii^ the latitude of 82|°. 

The drift to the southward being much increased by a north¬ 
erly wind, and little or no progress being made. Captain Parry, 
on the 26th July, determined on abandoning this most hope¬ 
less undertaking. 

It had fur some lime past been too evident that the nature of the ice 
with which we liad to contend was sISich, and its drift to the southward, espe¬ 
cially with a northerly wind, so great, as to put beyond our reach any thing 
but a very moderate share of success in travelling to the northward. Still, 
however, we had been anxious to reach the highest latitude which our nieans 
would allow; and, with this view, although our whole object had long be. 
come unattainable, we pushed on to the northward for thirty-five days, or 
until half our resources were expended, and the middle of our season, arrived. 
For thS last few days, the eighty-third parallel the limit t.o w^ch ife 
had ventured to extend our hopes; but even this expectation hi^ become 
considerably weakened since the setting in of the last northerly wind, which 
continued 'to drive us to the southward, during the necessary hoyrpi pf rest, 
nearly as much as we could gain Ly elev^ or twelve hours of daily* labour. 
Had our success been at all proportionate to'our exertions, if: was my,fujU ui- 
tention to^haA'e proceeded a few days beyond the middle of the perio$l for 
whtth we were provided, trusting to the resources we expected' ltd'Md at 
Table'Island. But this was so far &om being the case, that T could hot^ilt 
consider it as incurring useless &tigue to the officers aad men,, and; 
sary wear and tear for the boats, to peirieYere any longer in the atteQip^. 1 
determined, therefore, on giving the people one entire day’s rest,' which they 
very much needed, and time to wash and mend their clothes, while the offi- 
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cers were occupied in making all the ohservatmiis which might lie intene^thig 
in ^his latitude; and then to set out on our return on th<» following de^. 
Havhig communicated my intentions to thu pcojile, who were all much dU- 
appointed in finding how little their labours had effected, we set about out* 
respective necupations, and were much &vouxed by a remarkably fine day. 

The di|) ot the magnetic needle was here 82” 21' 6", and the variation 
18” ,10' westerly, our latitude being 82° 40' 23", and our longitude IS* 2d' 
east of Greenwich. The highest latitude we reached was probaMg at seven 
A. M. on the 2Sd, when, after the midnight observation, we travetted, hg our 
account, somethmg more than a mile and a half, which would carry us u little 
beyond 82” 45'. Some observations for the magnetic intensity were obtained 
At this station. We here Ibund no bottom with .500 fathoms of line; the 
8])eciiic gravity of some water brought up from that depth was 1.0340, being 
at the temperature of 37% when weighed. A Six’s thermometer attached to 
the lead* tailed to indicate the temperature below, owing to the ihercury rising 
past the index. The sea-water from the surface was, as usual, near the ice, 
in the summer time, so nearly fresh as to require only three grains to be 
added to the hydrometer; and at six fiithoms below the suriace, it was 
1 0225, at temperature 37". At the extreme point of our journey, our dis¬ 
tance from the Hecla was on’j' 172 miles in a S. 8* W. direction. To accom¬ 
plish this distance we had traversed, by our reckoning, 209 miles, of which 
about 100 were jierformed by water, previously to our entering the ice. As 
we travelled by tar the greater part of oifr distance on the ice three, and not 
unfrcquently five times over, wc may safely multiply the length of the road 
by 24; so that our whole distance, on a very moderate calculation, amounted 
to 580 geographical, or 088 statute, miles, being nearly sufficient to have, 
reached the Pole in a direct line. LI]) to this period wc hud lieen })articularly 
fortune^ in the preservation of our hea4th; ncitticr sickness nor casualties 
having occurred among us, with the exception of the trifling accidents already 
mentioneif, a few bowel complaints, which were soon removed by care, and 
some rather troublesome cases of chilblains, arising from our constant expo¬ 
sure to wet and cold. * 

Our day of rest proved one of the warmest, and most pleasant to'the 
feelings, we had yet had upon the ice, though the thermometer was only from 
31* to'38* in the shade, and 37” in the sun,, with occasional fog; but to per. 
sons living constantly in the open air, calm and tolerably dry weathej; affords 
absolute enjoyment, esiiecially by contrast with what we had lately experi¬ 
enced. Our ensigns ahd pendants were displayed during the day; and sin. 
cerely as we regretted nut having been able to hoist the British flag in the 
highest latitude to which we Uad aspired, we shall perhaps be excused in ha. 

some little pride in being the bearers of it to a parallel considerably 
beyotoil that mentioned in any ol!her well authenticated record *.** 

The jouiiney baqk to Spitzbergen, although more esj^dhiou^ 
than that towards the Pole, was attended with great fatigue and 
miich'daftger. On the 2d of August the travellers met with 
red mincj of which the following account is given ; 

• Narrative, p •1(12.10.'. 
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“^lo !the i^oyrse pf tjiuB da^’s joumcy we met with a quantitjr«i^jaow ting- 

to tlie depth of several inches, with some red colopriug matte);, of which a 
porHon was preserved in a bottle for future examination. Tins circumstence 
' KecaUed to our recollection our having frequently before, in the course of this 
^umeyt^tvmarhed, that the loaded sledges, in passing' ower hard snow, left 
upon it a light ruse cphmred tint, which, at the time^ wer attributed to the 
colouring matter being pressed out of the birch of which they were^maiie. To¬ 
day, however, wc ohseiwed, that the runners of the boats, and even our own 
: footvsteps, exhibited the same appearance; and, on watching it more narrowly 
afterwards, we found the same effect to be produced, in' a greater or less de- 
gree, by heavy pressure, on almost all the ice over wliich we passed, though 
a magnifying glass could detect nothing to give it this tinge. The'Colpur <tf 
the red snow which we bottled, and which only occurred pn. two or three 
spots, appeared somewhat different from this, being rather of a salmon, than 
of a.roi«, colbur, but both were so striking, as to be subject of conenon re¬ 
-mark 

On' Sunday, the 5th August, in Latitude 81" 54/ 47', Uie 
air, in the shade, at noon was 35", and in the sun 42". This 
d^y they rowed across a lake of fresh water on the ice. It 
was a quarter of a mile long, and varied in depth from two to 
dour fi?et, wliich, togctlier wyli an island situated in the middle 
of it, the nigged ice, by which it was bounded, and the licauti- 
ful blue of the water, gave it a singular and picturesque "ap¬ 
pearance. On tlie'^ 11 til of August they observed such indica¬ 
tions of an open sea as could not be mistaken, much pf ^thc icc 
being “ washed" as by a heavy sea, with small rounded fragments 
thrown on the surface, and a'good deal of dirty ice occurring.' 

“Wcalso,” Captain Tariy remarks, “ met with sev^eral piijces of drift 
wood and birch bark, (*he first time since wc had eiilcrcd the ice; and-the aea 
waa crowded with shrimps and other sea insects, j)rincli>all>' the CVio borealis 
an^ Arjffmuta arctioa, on which numerous birds were feeding. After pass, 
ing through a good deal of loose ice, it became gradually more and 
ojicn, till at length, about a quarter before eleven a. m., w& hoard the first 
sound of the swell under the hollow margin of the ice, and, in a. quarter of ah 
hour, had reached the open sea, whiclj was dashing vrith heavy suiges agafnat 
the outer masses. Wc hauled the boats upon one of these to eat our hud meal 
upon the ice, and to complete the necessary kupply of water for oi^ Jttttle 
voyage to Tafde Island, from which we were now distant fifty mUo% our fat. 
titude being Bl® 34', and longitude 18-^“ E. . A light air springing up from the 
north-west wc again launched the boats, and, at eight a. m. fipiUy quitted 
the ice, after having taken up our abode upon it for forty.<^fat days t*” 

IpD the 12th August they reached the island, or rather trickj 
to tlie nordiward of Table Island, wliere their provision? liad 
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; “ and,* says Captain Parry, “ I cani^t /icr. 
th6 comfort we exj^rienced in once more feeling a dfy 
and i^lid footing* Having got tlie stores into the bcMts, an 
attempt was made to land on Table Island, but without suev 
cess;—they then bore away for Walden Island. The islet 
which lies off Little Table Island, and which is interesting, as 
being the most northern land known it|ion the globe, C^tmn 
Parry named Ross's Islet, in honour of Lieutenant Ross, a 
young offietT, distinguished for his great activity, zeal, and in- 
’ telligence. In a few hours they reached Walden Island, and 
made good a landing. 

“ ijvery thing," says the narrative, “ belonging to us was now completely 
drenched by the spray and snow ; we had been fitly-six hours without rest, 
and forty-eight hours at work in the boats, so that hy the lime they were un< 
loaded, we had barely strength left to haul them up upon the rock. Wc no¬ 
ticed, on this occasion, that the men had that wildness in their looks which 
usually accompanies excessive fatigue, and, though just as willing as ever to 
obey orders, they seemed at times Hot to comprehend them. However, by 
dint of great exertion, we managed to p;et the boats above the surf; after 
which, a hot supper, a blazing fire of dri/s wood, and a few hours’ quiet rest, 
quite restored us.” 

The next morning a party, under Lieutenant Ross, was sent 
to the north-cast part of the islet, to launch the spare boat left 
there by Captain Parry’s orders, fyid to bFing round the provi¬ 
sions deposited there. Every t|img was found undisturbed. 
At 10 A. M., on the 14tb August, they left Walden Island in 
three boats, and next morning landed on Lo^ Island. On the 
16th the expedition set off for the Hecla, but were forced back 
to Low Island, and could not finally escape from it until the 
Slst. 

** ’Hxving now, by means of drift wood, converted our paddles irito oars, 
and being occasionally favoured by a light breeze, with a perfectly open sea, 
w« imale ttderable progress, and, at half-past 4 p. h., when within three or 
four miles of Recla Cove, had the gratification of seeing a boat under sail, 
coming ^nt to meet us. Mr Weir soon Joined us in one of the eutters; and, 
after having go«Ml accounts of fhe^aafety of the ship, and of the welfare of all 
on board, togetter with a variety df details, to us of no small intereat, we ar¬ 
rived >cHt bessd at 7 r. after an absence of sixty-one days,*being received 
with that warm and cordial welcome which can alone be felt, and not describ¬ 
ed. ^ The djiitoice traversed daring this excursion was geographical miles, 
but allowing for the number of limes we had to retuAi for our baffgnge du¬ 
ring the greater part of the journey over the ice, we estimated our actual 
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, travelling at 978 geographical miles, or 1127 statute miles. CoiLsideriiig our 
ccupiit^t exposure to wet, cold and fiitigue, eur stockings haying generally 
heea dre4ched in snow water twelve hours out of eveary twenty*four, 1 had 
great; reason to be thankful for Ute excellent health in which, upon the 
whcdei, wexeached the ship.” 

During the absence- of Captain Parry^ the dfficefs of the 
Hedd were actively employed in making observations on the 
natural history of Spltzbcrgeu, and experiments on tnagnetisra. 
But for these we cannot afford room at present. The following 
observations on the climate of Spit/bergen, are novel’ and inte¬ 
resting : ** The officers who remained on board the Pfcccla du¬ 
ring the summer, described' the weather as the most beautiful, 
and the climate altogether tlie most agreeable, they had ev<?r ex¬ 
perienced in the polar regions. Indeed, the Melcorologicdl 
Journal shews a temperature both of the air and of the sea¬ 
water, to which wc had before been altogether strangers within 
the Arctic Circle, and which goes far towards shewing that the 
climate of Spitzbergen is a remarkably temperate one for its 
latitude *. It must, howcve‘-, be observed, that this remark is 
principally applicable to the weather experienced near the land^ 
tliat at sea being rendered of a totally different character by 
'the almost constant presence of fogs; so that some of our most 
gloomy days upon tlm ice were the finest in Hecla cove, where, 
however, a good deal of rain fell in the course of the summer.’' 
The Hecla left Spitzbergeu on the S8th of August, but did not 
arrive in the Thames until the I6th of October. 

The following judicious remarks on the nature and pracjtica- 
biUty of the enterprize in which he had been engaged, which 
close the narrative, we give in the celebrated navigator's own 
words. 

*• Oil ^ nature and pracHoahility of the attempt to reach the Narth /*ofc’.*-That 
the object la of still more diilkult attainment than was before supposed, ioVen 
by those persons who were the best qualified to judge of it, will, I believe^ap¬ 
pear evident from a perusal of the foregoing pages; nor enn I, after mnbh 
con^cration, and some experience of the various difficulties which bdfong’-to 
it, reeomi^end any material improvement in the plan lately adopts. Among 
the varioua schemes suggested fiir this puiTWse, it has been proposed to set 
out from ^ntebei^u, and to make a rapid journey to the noilihwardj with' 

Sir Crowe of tlatnmerfcst, who lately passed a winter on the south-western coast of ^tt^ 
hsrien,laSboot Lot. 78*. informed me he hnd rain8tCAri«rMa9t a phchomcaotii^'hleh 
wouM have MtonWieil w at any of nut fortner wlntcrhis-BtaUaiu Jn a niuh lomv iitltuiht' ■ Pw* 
haps the circuinstancc of the reindeer winlor'-if; at SpitUicrgen, may also be ronsid^ced a,proof of 
a comparatively temperate climate. 
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»lBilg»>b€aits, drawn whotljr by of rdn.deer; but, 
teaaibte ptan nu^ at ftrsfc sight t^ipean 4 catiAot say that our {ale exjiew 
rience of Use n^vre of the ice which they wouM probably have to encounter, 
has been at all &vunrable to it. It would, of course, bc<a matter of extreute 
imprtidancs to set. out on this entarpriae without the nieana of croDsiugy-^Oot 
uwrdy naiTow pools and “lanes,”—but more extensive spaces of open water, 
such as we tneet with between the margin of the ice and the Spitsbergen 
sbord^^ UimI'I do hot conceive that any boat sufficiently large to be efficient 
and safe for this purpose, cmild possibly be managed ujtpn the ice, were the 
power employed to give it motion dependent on dogs or reimdeer. On the 
contrary, it was a frequent subject of remark among the officers, that reason 
was a quali&ation scarcely less indispcnsai)lc, than strength and activity, in 
travelling over such a road ; daily instances occurring of our Igiving to puss 
over difficult places, which no other animal than man could have been easily ’ 
prevailed upon to atlemi>t. Indeed, the c'nastant necessity of launching and 
hauling up the boats (wfiich opemtions we had frequently to perform eight ox- 
ten, and on one occasion, seventeen times in the same day) would alone ren. 
der it inexpedient, in niy opinion, to depend chiefly upon other animals; for 
it would certainly require more time ami labour to got them into and out ol‘ 
the boats, Umui their services in the intervals, or their flesh ultimately used 
as food, would be worth; especially when i^ is considered how large a weight 
of provender must be carried lor their own liibsistence. 

“ In case of employing reindeer, wliich, from their strength, docility, and 
hardy habits, afijiear the l)est suited to this kind of travelling, there would be ' 
an evideuit adv'antiq;e in setting out much earlier in tlie year than we didn't 
[lerhaps about the end of April, when the ice is less broken up, and the sixow 
much Itarfter upon its surface, than at a nArc advanced part of the season. 
But this, it must be recollected, w'ould involve the necessity of passing the 
pirevious winter on the northern coast of Spitzbergen, which, even tinder fh- 
vourable circumstances, would pr«t)ably tend to weaken in some degi'ee thb 
energies of the men; while, on the other hand, it would be next to impossilk' 
to procure there a supply of jjrovendcr li)r a number of tame reindeer, suffi¬ 
cient even to keep them alive, much less in tolerable condition, during :i whole 
wiaiter. In adddtkm to this, it may be observed, that any party setting out 
earliM: must be provided witli a much greater weight of warm elothiflg, in 
oriier. fe guard against the severity of the cold, and also with an imn^ased 
pcopfu-tkm of fuel fex procuring water hy the melting of the snow, there being 
no liresb: water tapoo the ice, in these latitudes, liefore the month of Junei 

“ In th|^kind of provisions proper to be employed in such entwriirizesv— 
a very impostant consideration, where almost the whole ffifficulty may be Said 
to resalre itself into a question of weight,—I at» not aware that any iwipyovct- 
xaetA could be made upon that with which we were furnished $ *lbir lAnow of 
sene which appears to contain so much nutriment in> s» smolll» and 

compass, It may be useful, however, to remark, as the result of absolute 0*^ 
perience, that our daily allowance of provisitms, although previously tried fer 
some days on board the ship, tmd then conswlered to be ofievigh, proved by nu 
means sufficient to support the strength of fUen living constantly in the. open 
air, exposed to wet and cold for at least twelve imurg a.day, seldom en,joylng 
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^ luxury, of a warm meal, and having to perform the kind of labour to uddch 
pur people were subject, t have thezeftae rettarkedy that, previously to our 
return to the ship, our strength was considembly impaired ; and,' Indehd, 
there is reason to believe, that, very soon after entering u{k)n the ice; the 
phyncal energies of the men were gradually diminishing, although, for the 
fix^ few weeks, they dhl not app^ to labour under any specific comj^nt. 
This diminution of strength, which we considered to be principally ovi^g to 
the want of sufficient sustenance, became ajqiarent, even after a fortnight, in 
the lifting of the bread-bags and other heavy weights ; and I have no doubt 
that, in spite of every care on the part of the officers, as well as Mr Bever¬ 
ly's skilfiil and humane attention to their ailments, some of the men, who had 
begun to fail before we quitted the ice, would, in a week or two longer, have 
suffinred very severely, and become a serious incumbrance, instead of an as¬ 
sistance, to our party. As far as we were able to judge, without further trial, 
Mr Beverly and myself were of opinion, that, in order to maintain the strength 
of men thus employed, for several weeks together, an addition would be re¬ 
quisite, of at least one-third more to the provisions which we daily dasued. 
1 need scarcely remark how much this would increase the difficulty of equip¬ 
ping such an expedition. 

“ I cannot dismiss the subject of this entcrjiriso, without attempting to ex¬ 
plain, as fur as I am able, how it may have happened that the Ice over which 
we passed was found to answer sif little to the description of that observed 
by the respectable authorities quoted in a former part of this volume. It 
frequently occurred to us, in the course of our daily journeys, that this may, 
in some degree, have arisen from our navigators having generally viewed the 
ice from a considerable height. The only clear and commanding view on 
hoard a ship is that from the croyf-'s-nest; and Phipps’s most im^rtant re- 
roaiks concerning the nature of the ice to the north of Spitsbergen, were 
.rnqdc from a station several hundred feet above the sea; and, as it is well 
known how much the most experienced eye may thus be deceived, it is pos¬ 
sible enough that ttfe irregularities which cost us so much time and labour 
may, when viewed in this manner, have entirely escaped notice, and the 
■ whole surfiice have apj)eared one smooth and level plain. 

“ is, moreover, possible that the broken state in which we unexpectedly 
found the ice may have arisen, at least in part, from an unusually wet season 
preceded, perhaps, by a winter of less than ordinary sev^ty. Of the latter 
we have no means of judging, there being no record, that 1 am awdre of of 
the temperature of that or any other winter passed in Che higher latitudes • 
hut, on comparing our meteorological registrar with some others, Impt during 
the corresponding season, and about the some latitude*, it does appear, that, 
though., no materiid difference ia observable in the mean temperature of 
the atAosphere, the quantity of rain which we experienced is considerably 
greater than usual; and it is well known how very rapidljr ice in dissolved by 
a fall of rain. At all events, from whatever cause it may have arisen, it is cer¬ 
tain, that, about the meridian on which we proceeded northward in the boats, 
the sea was in a totally different state from what Phipps experienced^ os may 


• • ParUcttlarly that of M* Scormby during the numtbof July, fhmi ISlSto 1818 Ittcluaive 
Caiitain EtBDkUn’a, for July and August 1818. ' 
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be seen from cofbparing our aeeqpnts, his ship being closely beset, near the 
Seven Islands, for several days about the beginning of August; wbesreas the 
Hecla, in the beginning of June, sailed about in the same ncighbom^iood 
'*^il^out obstruction, and, before the elu8e*of July, not a piece of ice could be 
seen from Little Table Island. • 

** I may add, in conclusion, that, before the middle/(^f August, when we icll 
the icc in our boats, a ship might have sailed to the latitude of 82°, ahnost 
without touching a piece of ice; and It was the general opinion among us, that, 
by the end of that month, it would probably have been no very difficult xhat> 
ter to reach the parallel of 83*, about the meridian of the Seven Islands. 

An appendix of eighty pages acconipoiiies the narrative, con¬ 
taining, 1. Meteorological join iials; 2. Notice respecting chrono¬ 
meters ; 8 . Observations on tlic dip of the magnetic needle; 4>. 
Observations on die vai-iation of the magnetic n?edlc made on 
shore, or on thoicc, 1827; 5. Observations on the diurnal varia¬ 
tion of the horizontal magnetic needle at Spitzbergen 1827 ; 6. 
Observations on the diunial changes of intensity in the horizon¬ 
tal magnetic needle at Spitzhergeu 1827; 7. Temperature and 
specific gravity of sea water Inflow the surface, 1827. To these 
follow observations on zooh^gy^by Captain Hoss, on the plants 
collected during the expedition by Dr Hooker, and on the rocks 
and minerals by Professor Jameson. 

• 

ilaving already greatly exceeded aur limits, we must delay 
giving an account of the more scientific department of the work 
until a future opportunity. The plan of reaching the North 
I*olc being for the present abandoned, we hope that Govern¬ 
ment will not allow the experience and ?.kill acquired by Cap¬ 
tain Parry and his officers in the Arctic Rcgicais to be lost. It is 
therefore the duty, as it is, wc trust, the intention of the Admi¬ 
ralty, speedily to call them again to similar entcrprjzcs. The 
examination of the cast coast of West or Old Greenland, of 
Spitzbergen, and the sea and fishing-ground U> the eastward of 
t^t int^esting islafid, arc objects worthy the attention of the 
nation, and the aceolnplishincnt of which woidcPshcd a lustre on 
the name and elevated rank of the Lord High Admiral of 
;]gngUmd- 
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l^tmrvatiam on ihe Dissecting mid Preparing efthx Bodies 
'^Animal?. By Professor Ca iius *. 

i ’ ' 

'^r 

HOUGH the art of aiiatomising the bodies of aniiiuils is cs;scn- 
ttally the same as that practised u}x>ii the body of luan, and 
though want of space precludes me from treating the subject 
minutely, I conceive that a few remarks may not Ire altogether 
unacceptable to those who feel desirous of pursuing such studies 
for themselves. 

Tire first thing that I liave to observe is, that all dissections 
of small and soft objects, e. g. worms, zoophytes, insects, mol- 
lusca, and embryos, where it is desirable to obtain even tolerably 
accurate results, should be performed under watcr^ by whiclr 
the parts are kept floating and separated from each other, and, 
consequently, present themselves more distinctly. A very sim¬ 
ple contrivance for investigations of this kind may he prepared 
in the following manner A mass of tougli wax (not too soft) • 
is to be laid upon one, or m )re, porcelain saucers or capsules of 
different sizes, which are then to be put in a warm place until 
the wax melts so as to cover the surface evenly to the depth of 
a IjJilf or one-third of an inch. If the object to be examined be 
laid upon tliis surface, lit may be fixetl by needles in any'po- 
sition that is wished, and, when covered with clear water, de¬ 
veloped and dissected by means of suitable instruments. Of 
them, the best are very delicate forceps ; pmnted, well made, 
sharp-cutting .scissars^, and small knivi's like cataract-needles, 
soahe round, others with cutting edges, and fixed in slend^ 
wooden handles. For separating parts I have also employed 
small horn probes and fine brushes; whilst, for examining them, 
a good magnifying glass is frequently indispensable. If it is 
wished to preserve a preparation thus made, wax, coloured at 
pleasure as for the purpose of injections,‘is to be formed into 
little tablets about one-fourth of an inch *tRick : one of these is 
then to be placed upon the saucer or capsule containing the pre¬ 
paration ; th^ latter may tlieii be transferred to it, arranged 
ably upon it, fixed there by means of short needles, and both 

* From Introduction to Comparative Anatomy by Professor Carus, trans- 
' la-ed by Gore, vol. ii. p. 389. 
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together then placed in alcollul. Nor must 1 forget to inu'iitiun, 
that the examination of very delicate organizations njiay,fre-* 
qiiently be (umdueted with greater*facih‘fy and accuracy, if tJie 
object be previously allowed to remain some time in spirits, ajcTd 
thereby to become Jiarder and eontrac'ted. This applies parU‘> 
culurly to the dissection of nervous t)rgans, ami to the examiu 9 > 
lion of very small embryos, of molliisca, and worms. 

There arc various nu>des of di'stroying worms, insects, mol- 
lusira, &c. for the purpose of dissecting, without injuring tlieir 
organization : Mollusca, snails, for iiistince, as Swammerdam 
has remarked, are to be allowed to die in water, because by that 
meags their body swells, and all the parts becoyie more dis¬ 
tinctly visibk*; they may afterwards be kept in spirit (tliough 
not loo long) for dissection. Worms, the larger zoophytes, 
(for the smaller must be examined whilst alivi*), caterpillars, See. 
ami also the smaller amphibia and fishes, are best destroyed by 
means of spirit: Insects, on th.? contrary, by being dipped ra¬ 
pidly in boiling water, or in oil of tiirpeiiliue. 

As regards the dissection ot i;i#g(*r animals, wi; may here use 
with advantage knives of a largi* size, and instead of force[)s, , 
suitable hooks with handles. 


In animals of considerable .size we can generally make artiB- 
cial skeletons only, uft r the l)f 4 ies have been sulliciently cleaiiT 
ed by boiling or maceration, in smaller auim.-ds, on the con¬ 
trary, such as birds, amphibia, and fishes, of which last it is 
very difficult to make good skeletons, the (J>ject will he best ac¬ 
complished by at once making the bones as clean as possible, 
without injuring the ca,psular ligaments, soaking the preparation 
in water that is ince.ssantly changed, and, lastly, bleaching it for 
some time in the sun. • 


Lastly, we may mention injections as affording a very esseii-, 
tial assistance in zootoipieal investigatiqys for physiological pur- 
po^s: in small animals, and in the more ininut^* parts, these 
must consist of compositfQiis with wax, very fluid and, coloured; 
but above all of mercury. The latter, howevcf, is Ao( suitable 
for Very soft bodies, e. g. medusae, &c. in wliich cases we inay 
employ injections of coloured milk, and .similar substances. 
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On'ihfi IrrttabiHl^ of the Sensitive Plant By M. DutaocttEx. 

M • Duthochet has collected, into a single volume, the long 
and laiportant researches ytrhich die has made upon the otoving 
powers whiclh act in organised bodies. Hit experiments on the 
seoritive plant occupy an essential part of this. work. .A.^ew 
procedure, which he has employed in vegetable anatomy, has led 
him to results which would tend to invalidate a celebrated tho- 
ory. He asserts,' that all the elementary organs of plants, that 
is to say, the cellules and tulies, of which their bmly is composed, 
have an independent existence, and form circumscribed organs ; 
so that these? organs would only have, to cjich other, relations of 
vicinage, and would not form, by their assemblage, a really con¬ 
tinuous tissue. He affirms that there ai*e neither pores nor fis¬ 
sures visible to the inicrosa)pe in the cellular tissue, any more 
than in the fibres of* vegetables. There are only seen on the 
Avails of these organs, small semitransparent globular bodies, and 
linear bodies, which become opaque from the action of acids, and 
are rendered transparent by ihitt of alkalies. M. Dutrocliet con¬ 
siders these small bodies as the elements of a diffused nervous 
systitm. To the analogies of intimate structure and chemical 
nature, which he brings^ forward to support this opinion, the au¬ 
thor adds physiological considcifations, taken from experiments, 
which are ^K'culiar to himself, and Avhich, in his opinion, prove 
that the motions of vegetables are spontaneous; in other words, 
that they depend upm an internal principle, which immediately 
receives the influence of external agents. Hefusing to admit 
sensibility in vegetables, M. Dutrochet substitutes for this term 
that of nervimotility. 

With regard to the organ of motion in the leaves of the sen¬ 
sitive plant, M. Dutrochet has proved, by decirivc experiments, 
that it consists in a bulging of the parenchyma, or of the cwtical 
medulla, whi^h is situated at the base of »thc petiole, and atlhe 
base of each of tlie leaflets of which the leaf is compe^d. . He 
has discovered, that this organ, to which he has given the name 
of is composed of globular cellules, disposed,in longitu¬ 

dinal series, and filled with a coagulablc fluid. It is not by 
^mcans of joints tlmt the sensitive plant, any more than the other 
irritable vegetables, moves its mobile parts j but by means of a 



M. Dutrochct on the IrritS^ky of the Sen^ive Fkmt. 381 

* * * . • • 

curvature impressed oq these parts in the place where the organ 

of motion occurs. Thus, in the scnfdtive plant, it is the bolnrl./ 
lets alone, that, by curving, produce the folding of the leaves. * 
M,* DutxocheS has 'found, thaff this curvature Is the result of a 
vital elastic power, which even ntanifests itself in the thin slices 
that aVe'^taken'from the^ bourrel^s. He has given the name of 
indurvalimi to this phenofmenon. Thus the vegetable irritabi¬ 
lity consists only in an elastic incurvation, wh^ph is sometimes 
fixed aod sometimes oscillatory. For example, this elastic in¬ 
curvation is fixed in the tendrils of vegetables, in the valves of 
the ovarium of the balsaniine, &c.; it is oscillatory in the vege¬ 
tables that are named vegetables which ^tresent, in 

their mobile parts, n state of alternating incurvation and straight- 
ening. 

It has long been known that the sensitive plant presents a 
phenomenon of sympathic transmission. If bne of the leaflets 
of' this plant be slightly burnt with a burning glass, all the leaf¬ 
lets belonging to the same stalk will fold themselves one after 
another. This motion deserves to fte carefully examined ; and, 
in order to determine the part of the stalk by which the trans¬ 
mission in question is operated, M. Dutrochet made several very 
dclicat^ experiments, from which there reswlts, that it is neither 
produced by the pith nor the barl^, but that it takes place ex¬ 
clusively by means of the woody part of the central system. 
Inquiring afterwards what, in this woody part, are the special 
organs of the transmission in question, he arrives at the conclu¬ 
sion of its being effected through the medium of the sap con¬ 
tained in the tubes, which he names corpusciilvferous. He has 
found, that the maximum of velocity of this motion of transmis¬ 
sion is fifteen millimetres per second in the petioles of the leaves, 
and only three millimetres per second in the body of the stalk. 
The state of the temperature does not appear to have any in¬ 
fluence upbn its velocity. * ^ 

Lfglit dxercises a very rcnlarkable influence upon tl^ irrita¬ 
bility of the sensitive plant, the observation of {t'hick equally 
belongs tb M. Dutrochet. If a sensitive plant be placed ip 
complete darkhess, by covering it with an opaque vessel, it 
will entirely Ibi^c its irritability, and that in a variable time, xic- 
cording tb a certain state of dcpfbsrion or elevation of the sur- 
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ntunding^ temperature. Thus, at a temperature of from 90 to 
m ide^ees of Reaumur, it requires only foUr days of darkness 
4o destroy comjJetcly the irritability of a sensitive plant; while 
^fltoen days of /darkness are required to produce the same effect 
when the surrounding temperature is within the limits of 10 and 
15 degrees; so that, on only taking the degrees of temperature 
in which tljc sensitive plant can live, it may be established that 
the extinction pi‘ the irritability of that plant in darkness is ope¬ 
rated in a period, the duration of which is in the inverse ratio of 
the elevation of the temperature. 

M. Dutrochet has observed, that the sensitive plant, deprived 
of its irritability by means of darkness, rect)vers it by exposure 
to light ; and that this restoring of the conditions of innUibility 
is more rapidly effected, by exposing the plant to the direct 
iigln of the sun, than by cx]M>sjng it merely to the light of day, 
such as it exists in the shade. From these observations, M. 
Dutrochet considers light as the external agent from the in¬ 
fluence of which vegetables draw the renewal of the conditions 
of tlieir irritability, or, moire generally, of their con¬ 

ditions which arc subject to deperdition in the natural state, and 
which thus require to be continually repairal. 


Deacrifptian of am, Improved'Air-Pump. Jly Mr John Dunn, 
Optician, Edinburgh With a J’latc. 

In the course of my business, having often heard it regretted 
that the cost of apparatus prevented many gentlemen from en.. 
gaging in philosophical pursuits, I have made it my study to 
simplify the construction of those which I have been emp^uy^ed 
to make, wherever this could be done without impairing the 
accuracy of their performance. ^ 

One of**my first efforts was directe4 to that most valueJblq in- 
strument the air-pump, which I Bl^all endeavour to shew' I have 
improved so. very materially, as to be able to. furnish cm0 cap^ 
blc of effecting as complete an exhaustion as the most perfect 
1‘orm of the instrument hitherto devised, and, at the same time, 
nearly as rimplc and as cheap as its most imperfect form. I 

* Rrad before the Society tor fthe Encouragement of the Usefiil Arts, 
19th December 1827‘ ' ' 



Mf Dunn’s J>mr^iwn\^'Iniprmed Air^ihmp. 883 
• • • * 
mentioned iby views on the subject to sevoitl gentleTiien qudiV- 

iJed to judge ^ dicif correctness^ and soon had an opportu- 
nity of putting tlicm to the test of experiment. I received an • 
order to make one for Mr X^ees, lecturer on mechanical idiiloso- 
phy in the SchexJ of JVrts here, on condition that he was to be 
permitted to return it, if, on tiial, it was not found capable of 
executing all that I had taught liim to expect. This pump, 
through the kindness of Mr Lees, in whose possession it has 
been for the last eighteen months, was exhibited to the Society 
for the Improvement of tlie Useful Arts, on 19th December 
1827 *. 

That^the peculiarities of the construction of my pump may 
be more readily perceived, I shall lirst shortly describe the cokh- 
uion construction, and then its most |xjrfect form, as improved 
by Cutbbertson. 

The common air-pmnp consists of two barrels A A', Fig. 1., 
Plate IV, in which the pistons PP' arc fitted and moved by 
tlic racks RIP and pinion O, the pistons being thus raised and 
depressed alternately by turning the ^viuch W. In the bottoms 
of the barrels there are openings, (;oinmnnicating with the re¬ 
ceiver or bell-glass ; over these openings valvi'S of' waxed silk or 
bladder are so placed as to admit of the paftfiage of the air from 
tlie receiver through them, but to Oppose its passage from the 
barrels to the receiver. It is obvious, that, on drawing up 
either of the pistons, a vacuum will be formed under it till the 
air from the receiver, by its elastic force, opening the valve V 
or V', distributes itself equally betwixt the barrel and receiver. 
Now, as die pistons arc furnished with valves PP' of the .same 
kind, and opening in the same direction as VV', on pushing 
either pston down, the air in the under part of the barrel being 
prevented by the valve at the bottom from returning to the re¬ 
ceiver, will open the piston-valve and escape into the apartment, 
with the«air of which the piston-valve communicates; and these 
cfleaets will fo^ow the raising and depressing of the pistons, as 
long as the in the receiver has sufficient elasticity t6 open 

• The Instrument had been previously submitted to the examination of 
Dr Tutder,' 'one of the Secretailes of the Society of Arts, who reported that 
he had uinuteljenonihied it, andi was per&ctly satisfied with Ite performance. 
On his repres^tation to the Council of theJLoodon University, I have since 
received an order to make one for the chemical class of that institution. 
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the valves VV^. When it can no longer effect this, the exhaus¬ 
tion must cease, and, consequently, a near approximation to a 
' vacuum cannot be obtained by means of this construction. 

The best method hitherto pre^posed for effecting a more per¬ 
fect exhaustiem, is that of CuthbertssMi, which proceeds upon 
the principle of opening the valves independently of the elasti¬ 
city of the air; and, accordingly, he substitutes in the place of 
the bladder-valves VV', Fig. 1., the metallic ones VV' Fig. 2. ♦, 
having the wires WW"' attached to them, which slip stifify in 
stuffng-boxes in the piston-rods. On raising either piston, the 
valve V or V' is opened by the friction of its wire in the stufBng- 
box, and is shut by its depression ; in the former case leaving a 
free communication betwixt the part of the barrel under the pis¬ 
ton, and in the latter case cutting it o0' fn the pistons he also 
places metallic valves PP', to be opened by the descent of tlic 
piston-rod, and to be shut by its ascent, the valves in the pistons 
thus opening and conlmuiug open, while those at the bottom of 
the barrels arc shut, and vice iwrsa. Now, as the piston-valves 
arc opening while those at'the bottom of the barrels arc shut¬ 
ting, Cuthbertson found it necessary (though this is not required 
in the common pump) to exclude the external air from the 
barrels. 


For this purpose he put^air-tight covers CC' over thb barrels, 
and made the piston-rods move in the air-tight stuffing boxes 
BB', and placed metallic \alve& MM' iu the covers for the egress 
of the air, to bh opened either by its elasticity or by the pistons 
striking against the prqiecting points pp of these valves^ 

It is also necessary to prevent the letum of the air into the 
pump during the shuttiiig of these valves, which is done by ha¬ 
ving them immersed in oiL 

Tliis construction is certainl y, in theory, as near perfection as 
we arc likely to reach by any form of pump, but it is as certainly 
very coiHiplex, and, consequently, very expensive, and* liable to 
go out of repair,—an objection ef yrbich those who have been 
engaged iif making these pumps best know the force. ^ 


"Believing the only useful part of Cutlibertson‘’s invention to be 
(he ^nttivance for opening the valves at the botlp^ of the bar- 
re'ti mcchaihcally, 1 was tff opinhm ^ pumpwovdd pei^drin near- 
* In ail’d Iff the btareb ^ 
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ly, or altogether as well, divested of idl the other .peculi^ti^^. of 

his instrument, and posseserag the^ecided advantages of lie- 
ing cheaper and much-more easily in opder, , 

S>. is a Section of the barrets of laAy in wl^ipli t em¬ 

ploy metallie valves tr^at tlte bottom of the barn^s^ *md waa^d 
silk ones B S' in the pistbns, laying aside .Quthbertson's metal¬ 
lic valves in the pstons, removing all his apparatus from the 
top of the bairels, and lewvmg the ]^ona exposed to the atmo¬ 
sphere, as I consider all those contrivances to be unnecessary, al- 
^ough it has been uniformly held essential to a good air-pump, 
since the time of Smeaton's invention, that the pressure of the 
atraesphere should be taken oif the piston-valves ;*and my rea¬ 
son for doing so is, that the air will be always so compressed in 
the barrels, by the descent of the pistons, as of itself to have 
sufficient elastic force to open the silk valves in the pistons, the 
capacity ,of thfe barrels being each several thousand times greater 
than the space betwixt the two valves, when tlie piston is at the 
bottom. In fact, by making the under side of the piston and 
the bottom of the barrel fit eacll other, which, with the assist¬ 
ance of the oil employed in the barrels may be done perfectly, 
there will be no space left but the small hole in the piston to 
val\p, , * 

For illustration, let us suprAisc the stroke to be 12 inches, 
and the diameter of the barr^s 2£ inches, or 25 tenths (as is 
the case in Mr Lees’ one), the diameter of the hole e one-tenth 
an inch, and its length 1 inch, their circles being to each 
other as the squares of their diameters, we have 1 x 1 = 1 for 
the capacity of the hole, and 25 x 25 x = 7500 for the ca¬ 
pacity of the barrels; and oonsequcmtly air, which, in the recei¬ 
ver was 7000 times rarer than the atmosphere, would liave suf¬ 
ficient elastic force ta open the valve in the piston; but as this 
is a degree of rarefaction for beyond what has ever been attained, 
or*even expected, it ibUows that any greater nicely of construc¬ 
tion here is unnecessary. • ^ 

The above plan may, however, be objected 4o, cm account of 
its still leaving sometidng to depend on the elastic force of the. 
air^which, should any one consider desurable to .be removed, can 
be so done adapting metallio vajves 1 1^ y^ith {^ojectiug 
paints p' pf, to strike c^ainst the bottom of the barrels, having 
the spaces O T'', O I, filled with oil, to exclude the external air 
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during tlieir shattir^ ; but even this small addition I consider 
wholly unifecessary. « 

, Fig. 4. is a perspective view of tlie one I made for Mr Leesj^ 
whricli is the best method of fitting them up; but the priiit^c is 
alike applicable to tabic air-pumps. 


RtrrmrTc.^ upon the Wasting EJfccts of the Sea mi the shore of 
Cheshire, hetiveen the rivers Mersey and Dee *. By BoBiiiitj* 
Stevenson, Esq. Civil-Engineer, F. R. S. E., M. W. S., &c. 
Communicated by the Author. 

On a former occasion, I had the honour to make a few obser¬ 
vations, which apj>eared in the 2d volume of the Society’s Me¬ 
moirs, regarding the encroachment of the sea npom the land ge¬ 
nerally. The present notice refers oJily to that portion of the 
coast which lies between the rivers Mersey and Dee, extuudiug 
to about seven miles. To thi.s quarter my attention, Avith that 
of Mr Nimrno, Civil Engineei*,' harl Ix^en professionalJy directed 
in the course of last month. In our pcrambulatory survey wc 
accompanied by Sir John Tobin, and William Laird, E^. 
of Liverpool, alc^g the Cheshire shore, and its connecting .saod 
banks, between Wallasea Pool,t*in the Mersey, and Dal{)ool, in 
the river Dee. Within these estuaries, the sliores may be de¬ 
scribed as abrupt, consisting of red clay am) marl, contai^iing 
many land or boulder stones, of the cubic contents of several 
tons, and very many of much smaller size, diminishing ,to 
coarse gravel. But the foreland, or uoithcrii shore, between 
these rivers, which I am now to notitx;, is ebtefly low ground^ 
and, to a great extent, is under tlie level of the highest tid^, ^ 
The beach, or ebb, extends from 300 to 400 yards seaward,, 
and, toward low-water-mark, ex^ses a‘ section of red cla^; 
but, toward high water, it consists of bluish coloured inafl, ^ 
with peat or moss overlaid by sand; This beach, at 
half-tide level, presents a curious and highly hiteresting spec¬ 
tacle of the remains of a submarine forest. The ntimerpi^s ^ 
roots of trees, which have not been washed away by the s^| oir ^ 
carried off by the neighbouring inhabitants for hrewot^ are' in 
a very decayed state. The treec seem to have beert cut o&’ 

* • lle.'Hl before the Wernevian Societv, 8th March 182R. 
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about two ftJet from tlie ground after the usual practice in fdU 
ing timber, and the roots are seen raijfifyiiig from their respe^;# 
tive stumps, in all directions, and dipping towards the clay sub* 
soil. Thdy seem to have varied in size from 18 inches to per^ * 
haps ^ inches in diameter, and, when cut with* a knifC) appear 
to be oak. Several of the l)oles or trunks have also been left 
upon, the ground, and beiu’g partly immersed in tlie sand and 
clay, are now in such a decomposed state, that, when dug 
into with a common spade, great numbers of tin* shell-fish called 
Pholas Candida, measuring about three-fourths of an inch iu 
length, and two inches in breadth, were found apparently in 
a healthy state. These proofs of the former slate jjf this ebb 
or shore, now upwards of 20 feet under full tide, having lx«n 
once^dry land to a* considerable extent bcycnid the region of 
these large forest trees, were rendered still more evident by the 
occurrence of large masses of greenstone, which, at a former pe¬ 
riod, had been imbedded in the firm ground here, and especially 
on the shore within the river Dee. It may farther deserve no^ 
tice, that the inhabitants of this district have a traditional rhyme, 
^"TTxpressive of the former wooilcd stjite of this coast, where not a 
tree is now to be seen, viz. “ From Ilalbre Isle to Birkenhead 
a squirrel may hop from tree to treethat is fr«n the Dee to* 
the Mft'sey, now presenting a subiigarine Ihrest. 

As these evidences oi’ great clw-nges upon tlie state and for¬ 
mer appearances of the land were highly interesting to the par¬ 
ty, and intimately connected with the professional inejuiries of 
myself and colleague, it seemed desirable to get them, if possible, 
corroborated by oi*al testimony. Sir John Tobin accortlingly, 
very obligingly, tocjk measures ftjr examining the oldest people 
in the neighbourhood, as to their recollection of the form(?l- state 
of these shores. In particular, Thomas Barclay, aged 93 all 
but two months,” by profession a mason and measurer of coun¬ 
try w^rkHenry Youd^^ labourer, aged 86; and Jjphn Crook- 
san, labourer, aged 80, were examined. Barclay stated, that 
he had ‘ been employed at the erection of the Leasdwe land¬ 
ward Lighthouse in the year 1764; that there were llben two 
lighthouses near the shore, for a leading direction to sliipping 
through the proper channel to Liverpool; and that the Seaward 
Light became uninhabitable, from its being surrounded by the 
sea. A new light was then built upon Bidstonc Hill; ami the 
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piissent Ijensosre Ifightiiousej foHiicrly the landward Kght, which 
{)e had assisted in buildin^r, became the seanlight. He could nut 
condssoend upon the diswnoe between the two original lights, 
' but waa oertain-that it must have been several hundred 3 'ards; 

< that he knows that, in the course of thirty years, the shore of 
the Leasowe lost, by measurement, eleven Cheshire roods, or 88 
yards; and veiily believes, that, since he kncv this shoro^ it has 
lost upwards of half-o-mile of firm ground. To the correctness 
of these statemV^nts, the other two aged men gave ample testi¬ 
mony; Henry Y^oud having ah worked at the Lighthouse. 

As to the present state of things, the party alluded to were 
eye witnesses of the tides, on the 16th, 17th and 18th of Feb¬ 
ruary 1828, having exhibited a very alarming i.<tample of the 
encroachments of the sea upon the Leasowe sliore. At high- 
water it came over the bank, and ran in a .stream of about lialf- 
a>inile in breadth, surrounded die lighthouse, and continued its 
course through the low grounds toward Wdlasca Fool, on the 
Mersey, thereby forming a new channel, and three*^ep’ng to lay 
several thousands of acres of rieli arable and pasture lands into 
the state pf a permanent salt lake. The present Leasowe Light¬ 
house, which, in 1764, w' considered far above the reach of 
the sea, upon the 17th of February last was thus surrounded 
by salt water, and niust soo^. be abandoned unless souie very 
extensive works be undertaken for the defence of the beach, 
the whole of the interior lands of the Leasowe being considerably 
under the level of 4 .high.wdter of spring-tides. 

Tliis coast, with its sand banks in the offing; its submarine 
forest, and the evidence of living witnesses as to the encroach¬ 
ment of the sea upon the firm ground, is altogether highly in- 
terestifig to the geological and scientific enquirer. The remains 
of forests in the bed of the ocean occur in Several parts of the 
Biiti^ coast; particularly off Lincoln; on the bfoiksof die Tay, 
near Fliskat Skid, in the Mainland pf Orkney, and in/nther 
places, noticed in the Transactions ai this Society^ and are 
strong pfoofs pf the encroachment of the sea upo^L th^, land. 
However'^difficult, therefore, it may be to reconcile the Taried 
appearances in nature, regarding the sea Imving at ppe tee oc¬ 
cupied a hig^r level tlum at present, yet its eq£!rai|i 9 !l^|^ as a 
general, and almost universal^ princip^ seems to be beyond 
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cWbt lA tl»e {frofient day. Siocv I batt last the hoiioui’ of md- 
dresbii'q; the Society on (ihis aubject^ «^rtunitiea hove been pf- * 
forded me of iqakbg many addiUonJa observations on the dri- 
tidi shores; and of personally <extendinf<- these to almost every 
poll t u the Continent, between the Tcxel and ‘the Garonne. I 
have also, Uirough tl • obliging communications c£ friend, been 
e'labled extend my inqiriries to otlier quarters of the globe; 
and I am now pr '»k to state, that, with a few comparatively 
trifling; o^'cepti'^Oh, llie s .t a^ipears to be universally gaining 
•upon the land, tending to confirm the theory, That debris, 
ar'^m * from the geroral degrtuHtiou of the land, being depu- 
Mted 111 th' bed of the iiiiiit>r seas, is the cause of ^leir present 
tendency to o\er^low their bunks. 


Description i)fst vi i u ‘ .Vcw or Hare Plants 'which have flowered 
in the llopal Botniic Garden^ Kdinburg'hf during the last 
three months Hy l^i Gittvu/iu. 

10^4 March 1828. 

_^gincti.i capitala. • 

M. cajHtaut; horlm piliisa, i.uuc radicanti; floribus capitati*;. 

Ui.scuir'i toK.— Sfem lidiut ’'s, juiiited, rooting, ascen^ng, cylindrical, 
bt.inrlied, piuplc. J.tuoes oppDsUc, {ict'oluil, i ate (IJ inch long, abim 
) Inch bioa ), ^prea(lll 1 g, shgotly dtnincnt along the petiole, veined, 
wmb curved tin waii • •«' liolu nioie ‘'«an 4ialf the length of the leaf. 
rediinele axillary, (3 inches) lon{^ suinelnnes exceeding, sometimes 
shorter tlian the leaf, round, tapering a little, spreading. SApnUe ffli- 
forni, opposite, alternate with the leaves an mcli long). 

^bracteate, about l2.flowered, few flowers expanded at a time. Pedicels 
vevy short. Calyx odliering to the aides of the^germen, extended Into 
tour oblongo-spathiilate, distant, siiberoct, jicrsisting segments, equal in 
length to the tube of the corolla. Condlu funnebshajieih 4adeft, sHglitly 
pubescent without, and nubeacence somewhat rdlectcd, tube cyiinMcal, 
throat dilated, lined with close yellow jjubescetice just above the tube ; 
limb while in bud green, aflerwurda lilac, white towards the throat, seg- 
ments obovato-elliptical, spreading, revolute, and smooth abwve. Sta- 
tnem 4, filaments adhering along tlie inside of the tube of the corolla, free 
only &r a portion at the tiqi about the length of the anthers, to the liack 
of which they are attached; anthers oblong, sometimes nestling among 
' the yellow hn!r*i in the throat of the corolla,In other instances emried up 

e b^h as the diyiaions of the lindi, but the length of the free portion of 
e fflatnents does not f ^; pollen globular, white. Patti ain^e; atig- 
em 181^04 pubescent, wliit!6,.c!eft, segments revolute; style single, fal- 
form, prqjecting beyond the others, but shorter thaw the'*limh of the 
cotolia,'White; germcn inferior, obovate, slightly fl&ttencd, bilocular, 
evujh nutemwuB. 

The stem, branches, leaves, stipulm, petioles, peduncles, imd outside of the 
«Iy* segtticAtir art* very hairy, inside of these last less so; hairs long, 
apiuadi^, somewhat harsh, vecy sfightly glutinous, at least on the 
^rts of the flower. 

JANUARY—MARCH 1828. 




390 Dr Graham's Descriptim ^New or Rare Plmits. 

lyila plant was ndsed last 
Granam of his M^esty’s 
n«iro. It has been kept 
March. 

, I cannot but doubt the propriety of uniting; under one generic name, plants 
so rery diSenent from each other as ^ginetia of Cavanilles, 

and Bouvardia l/^yUa ; and I would be disposed to pl^ ipreater reliance 
than I do on the intervening teeth of the calya, as cbaracteriaing Bou- 
varditk, and distinguishing it from JEs/inetiai were it not that tiiis would 
separate two plants very intimately allied, Bouvardia iriphffibt and B» ver¬ 
sicolor, carnring the last to jSgincNa, wnich also it resembles more than 
the other does in the form of coroll^ Whatever may be made of these, 
the subject of the present article must, I think, belong to the same ge¬ 
nua wiui JEgkibtia longijlora, the parts of the flower diimring only in the 
comparatively short tube of the corolla. 

Artocarpus intesrifolia; Entire-leaved Bread-fruit tree. 

A. integrifolia; roliis obovato-nblongis, acuminatis, spatlne valvis inte- 
gerrimis,^amentis masculis patcntibus. 

Deschiptiok.—T ree of great size in its native country (Kast lndii6>; our 
specimen about seven feet high, with brown bark, green on the young 
snoots, annular, a slight linear furrow passing quite round the stem from 
the base of each leaf, and being distinct years after the leaf has fallen. 
Leaves scattered, petioled, crowded at the extremities of the branches, ub- 
ovato-oblong, acuminate, thick, hard, smooth, shining, undulated (G inches 
long), middle rib strong, and with the oblique veins prominent behind, 
veins united by conspicuous arches near the margin, and by transverse 
less distinct reticulations; margin quite entire. Male spadkv stipitate, 
naked, but inclosed, previous to evolution, within the same pointed, 
smooth, deciduous stipulse as the terminal bud, club-shaped, round, 
above two inches long by three-fourths of an inch brood, projected near^ 
ly in a straight line from the extremity of the footstall^ covered with 
innumerable flowers, dull green, its substance soft and spongy, the Ibot- 

<. stalk passing through its axis, but lost about the middle in the spongy 
structure around. Peduncle about Italf the length of the siuulix, axil¬ 
lary, spreading, stout,'green and shining, the leaf from the axil of which 
. it sjirings deciduous. Flowers f iionandrous, very small, green. Perianth 
sessile, club-shaped, sUghtly cunipressed, somewhat succulent, 2-c)cft, 
gaping slightly, segments blunt. Corolla awanting. Filament arising 
from bottom of the perianth, and exsei'ted. Anther-exect, bilobular, 
shorty yellow. ^ 

A pkmt IS known in collections under the name of Artocarpus integrifolia, 
with rough leaves occasionally lobed; but in ours the leaves are bU en¬ 
tire, and smooth on both sides. It was received from Kew in 1&14, and 
in‘January and March this season has for the first time produced seve¬ 
ral male spadices, but none with female flowers. 

Dodon^&a attenuata. 

Cunningham, in Field’s Account of N. S. ^ales, p. 353. 

D. attenuata ,* foliis laiiceolato-spathulatis, apice mucronulatis basi atte- 
nuatis, rigidis, verrucosis, denticulatis; iloribus dldcls, racemosi^ axU- 
laribus terminalibusque, caLycibus reflexts, pubescentibus, sub-viscidis. 

DEscniPxioK.—erect, stem round; hfrk brown and cracked; bfimehes 
scattered, slightly compressed, twiggy. Lepv^ scattered, 8essile,'(34 inches 
long, I of an indi broad,) spreading, limceolato-spathulate, with a small 
mucro at the apex not always distinct, much attenuated at the base, 
rigid, ifough, with warty elevations on the upper side, middle rib strong, 
and projecting both above and below, veins &w and obscure, margins 
slightly reflected, toothed. Aa(ieni«stmminaloraxillai 7 ,rarelycon^und, 

, braote^te, raebis, pcdic^ and calyx, slightly^hairy ai)q viscid. Snustae 
subulate, solitary at the base of each pedicdl, and ^ortk^ than thik Male 
powers aiodding. Calgr segments acute, reflected, concave, light green, 
falling along with the otlier parts of the flower by a divisiem of the top 


year front seeds received id 182G ^ Captain 
Packet Service from Mr Harris at llio de Ja- 
inthe stove, and has flowered in February and 
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of the' pvdifcfl. Staihens 0; hkiif^ite very ahorl $ antfacra large, bilglmlar, 
and «ach lobe deeply giouvcd^ bUniliiA alotig the sidcfl, arnwiged in a 
84[ui»e fbrm oroutid the centre of the fowex, yellow; pollen el^diyit, 
yellow. Pislil abortive. Female ^cwers nodding. Calj/je segtnents 
closely reflected, straight br bent back at the-tips, narrower'than'in th^ 
tnalei' PtMU aii^le | • Bt%ma twisted; style straight, channelled, 

twisted, 'samewhat contracted near thh ge9rmen«:wayted, very- long (half 
an’lhch);; 9 i#Mefii«iiperior,tind lef^^tateeaposed by the reflected'calyx, 
trigdnoi^'dai'k greefi^wartied, surrounded by very short abortive filaments. 
Seedaiif this plant were, in 1684, received from Mr Fraser, Colonial Bota- 
''*nist. New S^h Wales, who^dn communicating a dried specimen, stated 
it to be a tall shrub, native of the interior.'’ In-this specimdn, the 
leaves dre longer and more linear than in the plant described t but there 
seems reason to think that the leaves vary aomewfudi in Bhai)e, fi>r iti 
another seedling raised from the some package, the lower leaves arc 
much shorter, broadly ^lathulate, and somewhat lubed, .while the upper 
are long and linear, nearly resembling thp native specimen. Both male 
and female have flowered freely in the greenhouse in the end of Febru- 
019 ' aud beginning of March. • 

I should have described our plant with a mark of doubt as D. angustissima^ 
Becand. had not jny excellent friend Dr Ilooker, whom nothing escapes, 
ciilled my attention to the single species described in the work above 
quoted. 

Heteropt^ris ful^ns. 

,-f<)lils ellipticis, mucronulatis, subtus soriceoJerrumneis, se- 
rie glandulurum versus margines notatis, supernc pills dedduis fcmi. 
giiieis tectls, petiolis medio bi-glandulosis; raniulis verrucosis cutnque 
petlolis ad^iresse ferrugineo-piibeiwentibus; panicults lurminahbus. 
DESCHirmoir.—scandentt 6«r* light grey. Bmnctiaa warted, com¬ 
pressed, young shoots jmbescent. Jfeaaes opposite, on short petioles, cl- 
iiptical, (4-5 inches long), subcmiaceous, and somewhat undulated, mu- 
cronulate, veinedabove full green, witli a deciduous adpressed pubes¬ 
cence ; below a ijermanent adpressed silky pubescence, mixed with a 
few coarser and more straggling hairs, an<l a loose row d' small glands 
along each' matgin. Fetiolf^i with two grecn^lunds, generally about the 
middle, but vaiying'both in numheikand position, yet never awanting in 
our large plant; rmen young alwitys yielding a globule of viscid honey, 
but often withering early, and then apjiearing abortive. Fernide large, 
long, terminal, bracleate, branches decussating, spreading, two-or three 
risirig within each other from the axil of the same jjracteo, cymose. JSfrac- 
t«a mr two or three pairs at the bottom of the panicle in all respects com¬ 
mon leaves $ above they become small and subulate, generally rather ex- 
eoeding the longest; peduncle from their axil; but the petiole is less al¬ 
tered, and retains its glands. PediceU rising from the axils of small su¬ 
bulate bracteoe, and having two similar opposite ones about their middle, 
from the axils of which other pedicels arise, with similar struckurie, and 
from these others again, in a series lengthening with tl)e vigour of the 
. apecimeu. iZocAw, pedicels, and bractem ])ul>escent, tho pubescence on 
tne whole plant adpressed and rusty, on the pedicels somewhat loose, an<l 
on the back of the young leaves pale. Flowers^ few expanded at a time. 
Sedyx, segments 6, small and poinU^erect, conn!vent at their apices, and 
,, covered w;i^ rusty adprgssed pubescence ; dapda fl, larg^ oblong, green, 
and arranf$ed in pairs on i^hc^ack of fouf ot the segments, with occasion¬ 
ally the ri^diments of a fUth^poir on the l>ack of the fifth segiflent, whicii, 
however,'la most frequently without glands. Pektb%^ Clawed, oblong, 
uneven on the sur&ce, keeled, ragg^ and reflected at their edges, (^read- 
' ling from ..between the segments of the calyx; w^Hezf .ftiSt expanded of 
. jutnfbnn yellow, afierwarew orange-red, and yellow only ai the efWs. Sta- 
. -> rmetu lili, mui^; -filaments much dilated'at iHo base, brown, and united, 

. alMve suDumte, yeHowj-closely applied tp the germen; anthi^rs reflated, * 

• c eg 
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f oUong, bilocular, yellow on their iianer aide, brown \vitli«nut. SHgmata 
^ capitate. Styles 9^ stout,^ual in length the atamena, somewhat di- 
< veiling. Germen round, Superior, covered with loose yellowish-brown 
^mentum, irilocular, loculaments m9nospermous, ovulum pendulous 
from the central column. 

This climber has bcra long in the stove of the BptanicGa^n, Edinbuigh, 
' thou^ H is new for the first lime in flower; native country unlcnown. 
In this, and in other collection%it has been called Bm^miafvlg^^ be> 
ing probably supposed the plant described under thtit iHttmi^ by Meyer, 
ctmsidered by Decandolle a variety of B-femyimMu it^iaewtainly not 
the B, fulgetu of Xiinnteus. It may he Heteropleria nUkkut rnie, fi' or Bob 
Ueg. t. 960. {Baaiateria of the index). 1 had referred it to Heteropteris, 
chiefly from t^ form of the style; and I am unco confirmed in this, by 
iindii^ that the firuit, the only sure marie, exists in Dr fioduff's her- 
> hariunr. The unhrerstility of the petiole glands, the mono entire leaf, 
the less dense, differently branched inflorescence, the much smaller num¬ 
ber of flowers expanded on panicles twice the sice of that figured, and 
the constant cleficieney in the calyx glands, make me doubt whether this 
is the plant of the Begister; and though it should .prove the t^aune, 1 
shall regret less having described it under a dfifer^it uameytisit is. there 
-, obnside!^ only a variety. 

I^bb^ia racemosa. 

, JJof. Jl%. t. 2137. 

Ij. racemoea ,• caule sufiruticoso, erecto; foliis lanceolatis, seTrafo.spinu. 
losis; racemo tcrminali, pedicellis flurem sequantibus, patulis, demuin 
. inflexis. 

D]B§cajpTXQN’.y-S'/em erect, half woody, round (2 feet high), branching 
firom the axlla of the leaves near the top as the flower iades. Leaves 
lanceolate, tOoth-spinous (9 inches long by broad), attenuated dt both 
their extremities, sessile, subdbeurrent, scattered, crowded. Rat^is con-, 
tifuiqus with the stem, and resembling it, greatly elongated while flower¬ 
ing (at length 2 feet long), tapering slowly. Pedicels scattered, very 
• numerpua, crowded and spreading while in newer, afterwards removed 
to a greater distance from each other by the elongation of the rachis, 
and curved upwards tSid inwards, flattened, somewhat winged betw the 
. uuddle, where each supports tfV'o opposite hractea^ resembling miniature 
leaves. (1 of an inch long), each **0130 springs 'from the axil, of a similar 
but much larger braetea^ which, at fhe lower part of ffie raceme, is longer 
than the pedicel, but towards the top only bw its Imigfh. Cotm segments 
awl-shaped, sliarnjyserrateh spreading wide, atlast reflected, nersistlng. 
Corolla (11 inch long) somewhat pldted, cleft to its base'along the up¬ 
per side, divided nearly to its middle into three sclents, whi^i are 
coiled up backwards, the lateral ones entire end poinle'd^ the central 3- 
toblhed. Stomem unconnected only at their bat®, ^very.where else 
united by their filaments and anthers intp.e tut^ en^eathi;m’the whole 
pf style; anthers pale leaden colour^, ciliated at tbeir Slremities, 
bursting pn their inner side, and dischargineAt the extremity ef the 
tube a mrge aiiantity of white pollen. St^m^T^gey captate, ciliated at 
the base, ft^nrst included ana marked ^ a, traiuvexse fissure-after¬ 
wards projected just beyond the tube of^t^ apthers, and 4iYi^ into 
two shortj^broad, revolute segments, covered'on their up^r..sitffa^with 
short, close, glandular pubescence. flattwe^-Bfehtly en- 

larging a little upwards (about 1 inchJpng),' Gcraicn b^ iil&ripr, co- 
, nicalin ite upper part^>road and fuemwep in it? lower, jSiWularj re- 
, .ce^tacl^ of the seeds lar^, attacned to the si^ea of the the 

transverse section cordate. Seeds very numerous. ^ , 

Cilise of the anthers and stigma, and upper surface of the revolute stwmo, 
white; every other part of the plant, except theTile^ 
i whole smooth, except the ufner surface of tite, Cigala! aft^tne' S^ttents 
.. itwome^revHilute, also the psdieda and upper par!<of the Yaohis^ tihich are 
■ sUghtly pubescent. The whole yrelds asiiiilky, feti(l Jdiee^ when hrokem 
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I have not*any’ where seen a detailed de^tiption of thus plant, and* the 
form of the leaves, as stated in the speStlc character in the Botanical 
Magazine, does not agree with oui^ jilant, or with the figure givSn. 
The'ii^re is very charactarbtic, and was taken from a plant procured 
from $t Christopher's in the West Indies. Our plant was received from* 
Hatris of wo de Janeiro by Captain Graham of his Migesty^s Pac¬ 
ket Bervice in lA26,and it has always been kept in tfic stove. 

Mentha? pumila. 

M>f<|nmiite; caule'erecto;»ealyce 4>iulo, ovato; corolla 4*fU]a, subre- 
guhffi (clausa ?)i Blamentii subexsertis, uilis articulatis medIO cine- 
Us I* foliis vertieUlatia, quatemis, obovoto-lanceolatis, serratis. ' 

DEBcniV’CiOK..^AnnuaL Stem upright, simple, 2 or 3 inches h^ in our 
spetdmans, winch are probably small, from having been crowed in the 
. . se^pots and flowering in December. Leaves crowded, verticelled, 4 in 
each whorl, obovato-lauceulate, sparingly and distantly serrated towards 
the apex, in our specimens generally only one serraturo on eadi side, 
frequently two, very rarely three, spreading, veinless, flat, slightly 
channelled, and having very minute, reflected, adpressed pubescence 
above, keeled, and sprinkled with minute glandular dots below. Inflo¬ 
rescence a terminal capitate spike. Bractea^ one at the base of each 
flower, obovato'lanccolate, hairy, and strongly ciliated, concave* connu 
vent at the points, and as long as the calyx, dalyat ovate, inflated, 
4-cleit, segments equal, hairy, connivent, pointed. Cartlta^ 4-toqthcd, 
very nearyr regular, hai^, ovate (closed ?), longer than the cdlyx, pink. 
Stamens 4, subcxseiled, filaments nearly ^ual, connivent; anthers like 
rounded, swollen terminations to the fihimcnts,brown, bursting In aline 
across their extremities; filaments having in their middle a whon of hairs, 
api^earing through a high magnifying power, like strings of round beads. 
Pistii single; style filiform, exsertc^; stigma cleft, segments Iarg;e aud 
■** r^volute; germen 4-lobed, imbedded in the base of the corolla. 

The seeds of this plant were obtained from Nemul by Captain Macmll, 

' and bbU^ngly communicated to us in 1827. The seedlings were kept 
in tbp stove^wd never trannilanied. Unfortunately the v^olc damped 
off (Tuiing D^ember and January, as well^those Which did not flower 
a^ those which did. . 

I am far ftrom satisfied about the gctipnc name of this plant. Dr Hooker, 
who kindly sent to me a MS. volume of Flora Indica, pointed out its 
close resemblauce in hablt'to Columnea heterophytta^ and also to Mentha 
' verildibitcky and he thinks it scarcely differs from M. vertuMtaia of Don's 
Bro'drdniui T'lor. Nepal., except in size. FAm Columnea it is of 
couri^‘ distinguished by being gy mnospermnus. My diflicully about the 
genus arlses%'om the calyx and corolla being, if not absolutely, at least 
very nearly regular; from my not having observed a notch iirthe lower 
segment of the former $ from the latter being closed, the four segments 
connivent' at the apex; and especlally.from the structure*of the anthers, 
fo very slq^lar^ if my examination of them was correct, which f have no 
reason td ^Ubt. Dir Hooker, however, feels sure of its being as good a 
Menthet as any of the. Verticelled species; and in deference to that acute 
‘ pbseryer t leave it in this genus. I cannot, however, think it'is either the 
M. vein^UatA of bis MST. Volume or of Don, which differ ffoiU each Other. 

'' ft'di^rs flrOtti the first ii^the furin of the leaves, and in the pi|bcsceiice 
of 'tl^e fiu%ents being confined to a whorl, and fVom both by hav in g 
dh^fprm!^ fbur' IcstvesIn a ^horl. I c^inhot think this last arues from 
. the specmeiis' sniatler than natural, bepause w^ad many plants, 
thdU^ off ‘did Adt noWer, and there was not One exception in this struc- 


fiiliasi|^ablis, ereefia, ^Mtbulato.4rhomboulmH, mgosis; per 
li >ipetMda»k^iis deoiineatibus, iaciso4naerratis, acutis* ^ubtua fari- 
' nusis'; fljoribus verticSIatis, tube corcdls pedlcellum sequanli, laciniis 
crenulatis (vel integris ?); involucris foliaceis, peutaphyllis, pedkello- 
longioribus. 
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Celestial Fhenomma frmi April 1 . to July^ 1 . 1828 . 

l^fscRiPTiON.—J7oo< suppoi^ting i%veral scapes. Leaves sAbercct, rhom> 
r boldeo*spathulatc, dccurrent along petioles longer than themselves, in- 
* (^d, and divisions serrated, convex above, soft, much veined from the 
middle rib, and somewhat bullate. Scape erect, round. Flmeers verti- 
* celled,, five in each whorl, bmeteate. Jfractem^ one to each pedicel, ses* 

.: 8ile» lanceolate, doubly serrated,’ but less so than the leaves, nerved and 
veined. Pedit^s nearly long As the braCteas. CoZya? 5-cleft, segments 
erect, or somewhat sjireading, pointed and serrated. CoroUa yellow, scarce¬ 
ly nerltimcd; tube (|ths of an inch long) twice as long as the calyx, round 
ana slightly swollen where it covers tne gerinen, and, in the situation of 
the stamens, distinctly 5-sidcd between these two po^t^ and in sonic 
degree above the last; throat naked; limb spreading at a right angle, 
small (less thah half an inch across), segments obcordato-rbtund, crenate 
(or entire ?). Anthers oblong, nearly sessile in the upper tfaitd of the 
tube. Stigma cup-shaped, included, but carried above the stamens; stple 
filiforni; germen globular, green; ovules extremely numerous, ranged 
round the central receptacle, a slender, process from ivhich is continued 
with thc^tylc, and may be easily unsheathed from the lower part of this. 

The outer side of the corolla, both sides of the calyx, the pedicels aifU scape, 
tlbe bz'actcsc and leaves, particularly on their fow'cr sides, hre powdery. 

, ,Wc received in i826 a jdant of this species from M. CHto'at. Berlin, un¬ 
der the name of /■*. involucrata, marked “ Egypt,” but it suffered so much 
irii the way thkt it could not he preserved. The subject of the present 
mtlcle Was raised from seed, coiumunicated fl om the same liberal quar¬ 
ter in 1S26, and flowered in the heginiiing of the present month. The 
, divided edge of the corolla seems the only ilCvuition from the csscutial 
'character of P. vertieillata of Forskaol, and the analogy ,of other species, 
as P. preenUens, shows that this cannot be relied upon.as a s])ecmc dis- 
<tinction» 


CeU^tial Phenomena from April 1 . to July 1 , 18 ^ 8 , calcu¬ 
lated ^for the Meridian tff Edmbur^, Mean Time. By 
, Mr Geoiige Innes, Aberdeen. 

The times arc inBortod According to the CtvU reckoning, day ixigtanitng at midulAht. 
—The Conjunc^una of the Moon with the'Stan are given in STsht Anaensim. 
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Celestial Plmiomenafrom April 1. to July 1. 1828. 
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Proceedings of the Wernerian Natural ffistory Society C^- 
tinued from p. 182. ^ 

1827, Dec. 16. —G. A. W. Arnott, Esq. in the chair. 
—The Secretary read an account of a peculiar spcdcs of Por- 
pesse f Oelphinus Peronii which abounds off the coast of 
Van Dienian''s Land; ^mmunicated by the Rev. Jc^n Mac- 
garvie, a. m. The next paper was an account of the Clitnatc 
and of the Geology of the Harris Islands; by Mr William 
Macgiliivray, who resided there for several years. (For inte¬ 
resting extrai'ts from this paper.^ see last Number of this Jour¬ 
nal, supra, p. 140, et seq.) At the same meeting there was 
read an account •of an Optical Illusion or Mirage, called the 
Fairy Islands, frequently seen off the north coast of Ireland, 
near the Skerry Islands of Antrim; communicated by Mr Sa- 
muel Thomas 'Greig; And also, a notice from Lreutenant-Qe- 
nei’al the Honourable Sir Charles Col vile, regarding a fine spe¬ 
cimen eff Hindoo sculpture, presented to the University Mu- 
'scum by the General. The sffbeimen was exhibited to the 
meeting. It represents the goddess Bhowanee, with her usual 
attendants. It was found among the ruins of a BrahmiuioBl 
temple in the ancient city of Chandwarlie, and apparently be¬ 
longs to a period corresponding |d-the beginning of the 12th cen¬ 
tury of our era. 

1828, Jan. X2."«>DAVix>-EALCONAa, Esq. V. P. in ihexhair. 
-—The Secretary rCad an account of the habits of a specimen of 
the Siren Idcertma^ which has been kept alive at Canonmills, 
near Edinburgh, for more than two years past. (This paper is. 
printed hi the present number of this Journal, p. 34Q, ^ seq^ 
At the same meeting was read a paper by the Ilev. J^ohn Mac- j 
gfltrvie, -on the habits^-the large brown Hornet of New South- 
'VV^e8,.wilh a reference to instinct, and particularly illustcauve; 
of its mode of forming its hexagonal cells. (This*paper is like-' 
wise printed in the present^Number, p. 237, &c:) • . 

jPrbfeE^r Jameson then exhibited some of tHb binds collected^ 
by Captain Parry during his last vo 3 ’age to the Arctic Regions,. 
twto^'them'{« ^tle'auk a«d a guillemot) killed beyond noHh^ 
latitude 81®; and specimens of the rocks of lloss Islgnd, chiefljf 
gneiss, the most northern knoifn land of the globe. 
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Jem, 26<-*RoBBaT J^ambson^ Esq. P, in the' chair.—Dr 
3,raKit read the .first part his account of the anatomy of the 
Perameles nasuta of GcoiFroy, a rai>'e marsupial animal from 
New Holland. The Rev. Dr David Scot of Corstorphine then 
read a memoir on the Emerald of the Ancients. At the same 
meeting was read a notice by Mr G. Milroy, regarding the ha¬ 
bits of a living specimen of the Jacchus vulgaris or Onistiti, 
lately brought by him from Bahia; and the specimen was exhi¬ 
bited to the meeting. 

Feb. 9.— Robekt Jamesoxt, Esq. P. in the chair.—The Se¬ 
cretary read a notice respecting the occurrence of a rare bird, 
the Cursorips isabcllinus, or swiftfoot, in Leicestershire i com¬ 
municated by Prideaux John Selby, Esq. of Twizel House. 

Mr James Stuart Mcnteath, younger of Cfoseburn, then read 
a memoir on the Geology of Nithsdale, chiefly as connected 
with useful purposes, and contrasted with that of the neighbour¬ 
ing valleys; illustrated by maps and specimens. (The flrst part 
of this interesting communication will be found in the present 
Number of tiiis Journal, p. 


1 SCIENTIFIC INTELLIGENCE. 

t _ 

ASTBONOMY. 

1. Appendix to the Nautical Almanack. —1'he Board of Lon¬ 
gitude has publish^ an appendix to the Nautical Almanac^ for 
1828, which contains a list of moon-culminating stal’s. This has 
been done as the beginning of an experiment which will be con¬ 
tinued,^until it is ascertained whether such a list is likely to be 
permanently useful. ,,, , . , , 

S. Reduction of the Observations made hy Sm- T. M. Bris¬ 
bane in the Southern Hemisphere. —The Royal Scxjicty of Lon¬ 
don is abouf to undertake the reduction of the observations made 
by Sir Ti M. Brisbane in the Southern Hemisphere. It is ex¬ 
pected th£\t thh» labour will tend to settle the places'of die prin- 
..cipal stars in that region of the heavens, a thing much wontefl. 

3. Voyage of Exper^Wit and Discovery. —Captain H. For- 
• &ler is appointed to the command of the ship Chanticleer for i 
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voyage of experiment and discovery. ‘He will probably sail ibund 
the world before he return. He takes out a great numb^of’ 
chronometers, pcnduluim, and various other instruments. 

4. Charts of the Zodiacal Stars .—A mcmlier of the Astrono- • 
mical Society in London, distinguished for his’zeal and liberality 
in whatever relates to that .science, hsis undertaken a set of eharis 
of the zodiacal stfirs contained in the catalogue of the Astrono¬ 
mical Society. One is already engraved. 


MKlKoaOLOGY, 


5. Meteorological Talik, extracted from the Register kept at 
Kivfiuns Castle, North RAtain. Lat 56“ 23' 39." Above the 
Level of the 5'ca.l40 Feet. 
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ANNUAL KESULTS. 
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• « « 

% • • 

Extreme CM Heat Six*i Thermometer. 

' ' Coldest, 3d January Wind SW. 18“ 
Hottest, 16th July, \ SW. 76 

' ^fean Temperature for 1827, 48 236 


ItesuU of Tmo Rain Ganges. ' ' 

1. ’ fceiitrc of Itinfouhs Garden, about 20 Ifeet above the level of thi IhiIict, 

Sea, » • 34410 

2. Square Tower, Kin&uns Castle, about 140 feet, . 36.60 

6. Mr Wat£s ^Sclar and Lunar Compasset.-^Mr Watt ha^ 
ving observed that the forms of the solar compass, which were 
described ia a preceding number of this Journal, althougli they 
exhibited W6^ the piicnomena mentioned from the venud tp the 
autumnal equinox, yet did not move so readily when the sun’s 
dedliaation became greater, finds that the motions become very 
distincC, by adopting the following improvement. Stretch a 
circular disc of dark<4;oloured Velvet, of about four inches dia- 
meter, upon two very thin slips of light wood, or upon two fea¬ 
thers, placed across each other at right angles; render aliout 
^ gikiins wei^t of pure filings of steel magnetic, by putting 
them between the folds of a piece of paper, and drawing the 
ends of two magnets about thir/y times across tbem» Kub the 
fifungs over the whole face of the velvet disc, they will then sink 
into ihe spaces fbnoed 1^ the |iiies of the silk. Let this bk af¬ 
fixed to the end of a very light bar of wood, or to the opaque 
pait of a writing quill, four inches kmg, by a fine hccdle patsod 
through the disc: make a small [lerforation in the wood or quill, 
at the distance of onevtbird of its lengtli, measuring hrom the 
point to which the disc is attached: press a small agate or glass 
capsule into the aperture : without any wax or fixtude, the elas¬ 
ticity of vhe fvood or quili keeps it sufficiently firm : baiaiice it 
on a fine sted point, fmd let the cover be pot ov4r h. '^hia 'fti- 
strument moves to the influence of the Sfihir beam from morn¬ 
ing to> evening^ on mar shortest dayb, cvm when the thetmora4ter 
stands at flieexing, and though the raysyial] upon It thuot^h the 
gloss of a window oMid the glass of the vioVcr *.->-^and tho ihocion 
of the baiancing*bar k aa slow, eqilal, nktd constanti l^iien the 
sky is clear, as the shadow of the gogmon of a dial.—Mr Watt 
hsjsplsp qbscr^cd> that tins in^truipenl;, and -several other l?odies, 
by tlicir motioja ^tlie aktir#ctive ifflMcnce of tl?c 
lunar beam. An account of the experiments, directed to ascer- 
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tain this property in the luniA* rays, will be communicated jrftcr- 
wards. M. W.« • 


# CHEMISTRY. ' 

7. Animal Mailer in Mineral Waiers.^A greeti matter is 
deposited from the water of the hot alkaline Springs of Vichy, 
in France^ It was analyzed by Vauqucbn, who found it to re¬ 
semble the white of an egg.* It is worthy of remark, that springs 
in the south of France, and in the north of Italy, which issue 
from pi^itFve rocks, should contain this substance, whdte cdm- 

’ posttioh is so nearly the same as that of organic matter. - > .<-> 

8. Crystah ef Oxalaie ^ Lime m Flants.^'M.. Raspaii faoa 
read p tmnncMr to the Academy of Sciencesj to pro^c the analogy 
which exisis'in arrangement between the crystals of silica, whieli 
are found in'spon'gesj and those of oxalate trf* lime oocattving ja 
the tiame of phanerogamous planta The latter cryltala;weiie 
observed, for’the hrst time, by Rafn and Juriac,' whoTegarded 
them as organs of which they knew not the use. They .were 
then observed by M. de. Candolle, who called tihem ^mplddeoy 
and gave a figure of them, which, however, is ifiacjDurate>!>iThese 

* crystals are really very.Tegular tetraedrona. In many aa 

Ordhia, Pandanm, Ornitho^alu^i Jasein^te, Phyidaeca 4eeim-^ 
dra^ Me^ndtryaMthevium tkltmdes^ &c. they are 'verys^noallv 
not B^ng moed than of a milliinet^t' (.0000 of an inch) in. 
width, 15 {.004 of an inch) in length. But, in the tubercleB^ef 
the Florence-Iris^ they are as much as (^0006 of an inch) in« 
widths and ^ (.01812 of.an! inch) in .length, ga as to* be easily ca^. 
pable of ttxsmination.— SvUet. Univ. B. xi. 376. 

9i ladvae^n CadmAtm^-^lodino is found in the great mne, 
fouildry at Kdmgshuto, in Upper Slcsia, in the cadmium wbieh 
aecompsnies the^szuiCiOres.^r.-f'o^^endo^^.j Joumai. , m . 

.I(X Jt^w Mode of^pTieati'vmg crystals Deuebar^ ■ 

in. a'ComiiitOnieatiim the'Wenierian Society, mendons,*) that 

cryglalft of >!effl0tv?BC(mt and deliquescent salts can he preserved 

from if die air-in the jars titwhidi thi^ are.ksept is im*- 

pregnated oil of >tnipeii[tiii& This is id&cted hry'poining ji 

very sm4ll quandty of t)U>pver the bottom df tberjar^ r .• ?< 

« 

fi '..ir i ■>. ■'‘ .. '■ ■- 


ti: ifijt&h'iiumi' cii 'ttytir 
ring fot- sail ii'Rocliy MW, rri.l>Wo;' 'aW a mae'’!iii'a'd li»ir 
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from Lake Erie, after prqcecding lo the depth of’197 feet, tiie 
' aii^er fell, and salt water spouted out for several hours. After 
the exhaustion of this water, great volumes of inflammable air 
ii»ued through the aperture for a long time, and formed a cloud; 
and, by ignition, occaEioned by tlic fire in the shops of the work* 
men, consumed and destroyed every thing in the vicinity.-— 
Trans, of tfte PMl. Soc. of New Yofk. 

12. IvffiomwejNle Gasjr&m S(dt Mines^ emplayed for produ¬ 
cing In the salt mine of Gotte^abe, at Hheine, in the 

county of Tecklenbourg, there has issued, for sixty years, front 
one of the pits (which has, on this account, been called the Pit 
of the Wind), a continued current of inflammable gas. The 
same gas is produced in other parts of the mines. M. llaeder^ 
the inspector of the salt-mines, has used this gas for two years, 
not only as a light, but ns fuel for all the purposes of cookery. 
He collects it in pits that are no longer worked, and conveys it 
in tubes to his house. It burns with a white and brilliant flame. 
Its density is about 0.66. It contains only traces of carbonic 
add and sulphuretted hydrogen, and therefore should consist of 
carbonetted hydrogen and ole^ant gas.— Journal <f Science. * 

16. Anahjms f Peat. —Berggma has published, in Buchner's 
Hepertoriiim, xxi. p. 498, an analysis of peat. He found it 
composed of the follo^«4ng substances:—Woody matter, 49.2; 
ulmin, 1S.0O; resinous matter,^ K80 ; oxide of imn, 0.42 ; dlica, 
6.8 ; sulphate of lime, 4.5; phosphat of lime 2.7; water, 12.5. 
Berxclius remarks, t^at the substance named ulmin by Bergsma, 
is nothing more than the extractive matter of soil, which, on ac¬ 
count of its properties, is precipitated by adds. This peat af¬ 
fords; by distillation, 0.25 of empyreumatic ligneous addj and 
0.67 carbon. ^ 

14 Oeohgy of the Himalaya “ A very exteu.dve 

report upon the geology of the Himalaya Mountains, by Cap. 
tain Herbert, superintendent of the Geolc^cal Survey, was com¬ 
municated by government to the society. > The copbusness of 
this Import did not admit of its being read, and the altc9:itic»a.«f 
the meeting wdss restricted ’ to bme of' the principaL ncsults. 
The paper consists of an introduction'and five seclimis. /The 
first! is chiefly geographical, and describes the physical aspect 
and arrangement; the second furnishes geological details*; the 
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tim'd takes o general view {)f*Ui^ geok^leal structure; the fuinttli 
exhibits the conclusions drawn, by Captain Herbert, from his ob* • 
servations, as compared ^with theory and inqiurics in ot^ier 
countries: and the fifth enumerates the mineral producCions.of 
tlie mountains, as far as yet dscei^tained. In the first division.of 
his sul^ect, Captain Herbert adverts to the supposed elevation 
of the great central table of Asia, whence, arise so many const, 
derable streams, and whieb^ aHhough surrounded by kjfty bar- 
riel's, is not necessarily of the great height whk;h lias been inm.- 
•gined. His observations, however, are restricted to a part only 
of the barrier^ which is not among its least important portions. 
He estimates the superficial extent of the mountainous region, 
now comprised widiin the boundary of Bridsli India, at about 
^%000 square miles. The whole of this is mountainous, but 
the mountains do not offer, to an ordinary observer, the idea of 
regular chains.; and it is only with reference to the course of the 
rivers that theilr principal branches can be discriminated from 
each other. They are then distinguishable into diftcrent ranges, 
of which the Indo-Gangetic cham is the most extensive.. With 
Vesjiect to Novation, Captmn .Herbert observes, that, whilst in 
South America, there is but one peak, Chimborazo, which ex- 
ceeds 20,000 feet, and not more than five which arc alipdt 
18,000 ; there are no fewer than twanty^eight peaks in the 
Hiraala 3 ’‘a, which overtop ChinjlJhrazo, one of which is about 
25,000 feet, forty-four which exceed the three next of the 
American elevations, and more than a hundred which tower 
above the next in height: facts which he justly considers as 
moro satisfactory proof’s of the superior elevation of tliese 
mountains than the greater loftiness of an isolated summit. 
Through this range the only rock sufficiently exteusve to, be 
chorac^sriC'Of its formation is gneiss, the other rocks occurring 
only in veins or beds. It occurs in three principal states, or 
laorinabed,. granular, and wltat .Captain Herbert terms glandur 
lar-. Gtranite veins are 'numerous in some posifions, but tins 
mineral does not form a leading feature of these mdlmtains, in 
which they offer a remarkable difference from *tlie structure of 
the Andos. Various other differences, equally remarkable, oc, 
cur^ionc' of .wipch is. the total'absence of volcanoes in the Hi- 
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makiya *. Captain Herbert cdn&ulers, also, that' no fossil re- 
• niuns ait} fouili] Wi^iin that tftict of t^e Himalaya, wliich he re¬ 
gards as the tract of primitive formation,'although ammonites 
hrte joi^t iirUh'beyond the zone of gneiss; and with're^rd to file 
fdssit litohes, brought, as Isnpposed, from the heigHhpiirliobcV of 
the Kiti Pass;-nothing is known of thdir dri^n beyond tHe fact 
of thdr hot having ’beeii' discovered to the south of that' jias®. 
‘Tfiefle bohesVere tecognised by Profeskir Buckland as beldh^ng 
to'tlie same era m those of the caves, the history of hj^ich he 
has w ahly ilTustrtited. Our limits will not allow us‘ to ehtdr 
further into the details of this very interesting and important 
document, and we must content ourselves with enumerating the 
following as the mineral productions hitherto' discovered in the 
fnountains. They are sulphur, alum, plumbago, bitumenVgyp- 
siim, {xitstonc, granite, borax, rock salt, gold dust'in small 
quantities, copper, lead, arid iron, in some abundance, arid anti¬ 
mony, combined with lead and sulphur, and hiarigahese with 
' iron.'”— Calc. Gov. Gaz, 

15. Natnriil Gas-Lights at Predonea.-!—This viWage, dri the 
shores of X.a1ce Erie, is lighted every night by inflamiriable g&rf 

"from the burning springs, as they are called, in its vlcihity. 
Gaj^tain Hall has visited this village, and will nb doubt' ^ve us 
riH Account of it on his <return. c' 

,.i i' i - ■ , - f •i , -i 

I 

■' BOTANY, r / 

16. Priophormn^puhescenSt Smith.—This very rare "spfcies 

grows, in tolerable abundance, in a boggy field about three mi|es 
north of Berwick. It grows in the bbg, and flowei*s fn l^e 
months of June and July. ,, . V 

If. Bhodkda and SciUa .—Dr Grcorge Johnston of Befwitic* 
has found the Rhddiola rosea, a northern ptarit, on l^iwt Ca^e, 
and on rocks near. Berwick, being the mol^ southerly sfa^n 
hitherto oh^rved.—The Rev. A. Baird ohseryes, tho^.lhe 
^ rmio, which is generally considered .peculiar to bur rioiriffe^ 
and westefn shores, grows plentifully on the seabariks'af ^uns- 

«J fA ’ "WJI J • * V * »* » * ' ’ 

CTecn, near Eyemouth. 

. , >'}t . . , J* .r _ » ,, 

* *■ , 

.. .* afftnbs a disthiet ccntl^sdiction ta aa^apyaat j pii M p die d 

In some of the Bengal papers, of a volcano, said to have burst forth in the 
liighest snowy peak of the Himalaya mountalha, which excited tmich eiiriosity 
in Europe, and has led to some interesting speculations. 
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13. lUcoverffifrof^ Hrqwning. —;M. Bourgeois bad o^- 
to give assistance in a case wbere, after a person had l^n 
twenty minutes under ^vatcr, he was taken out, and^ 
ver^ eomn|c;ai) but serious yaistake^ carried with bis head down- 
^frdf, , The usual means were tried unremittipgly, but unsuc- 
c^fuUy, fpr a. whole l^tour^ but at. the end of that time a little 
biood flowed ftom a,vein that had been opened, and a ligature 
being placed on the arm, ten ounces of bloo(| were withdrawn: 
the circulation and respiration were then gradually re-establish¬ 
ed, horrible convulsions, and a frightful state of tetapus, cmnii^ 
on at the same time; copious bleeding was again effected, after 
whiotva propensity to.sleep came on : a third bleeding the fed- 
lowing morning, was followed by the'recovery of the patient. 
Hence M. Bourgeois concludes, that the means of recovering a 
drowned person should never lie abandoned until the decompo¬ 
sition of the body has commenced.— (/niv. c. 3ti. 213. 

19. Preservation of Skins.-^^A tanner in Hungary uses with 
great advantage the pyrolignous acid in preserving skins from 
putrefaction, and in recovering tjiem when attacked. They arc 
deprived of none of their useful qualities if covered by means of 
a brush with the acid, which tlaey absorb verp readily. ^ 

20. Sttipendons Lizard .—Mr Bullock, in his Travels (just 
punished), relates, that he saW|ncar New Orleans, “ what are 
liclievcd to be the remains of a stupendous crocodile, and which 
are likely to prove so, intimating the former existence of a lizard 
at least 150 feet long; for I measured the*right side of the un¬ 
der jaw, which I found to be 21 feet along the curve, and 4 
feet 6 inches wide; the others consisted of numerous vertebrse, 
ribs, fempral bones, and toes, all corresponding in size to the 
jaw; the|e were also some teeth; these, however, were not of 
prcqponuinate mt^itude. These remains were discovered a 

time since, in the swamp .near Fort Philip, and the other 
l^ts of the mighty skeleton a 4 *e, it is said, in tbe same pait ci 
the swamp.’' * • , 

21. Sea Sei^etUs and Colossal Medttsa.-r-*i I have read with 
great pleasure your very highly interesting cominunication idxmt. 

serpent^ as also, the'Teiy profound and learned (cBsquisi- 

^ XANUAnV-rMARCU 1828.,. 
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^on,,Q^),4;jtat f^ud, ^nuiar $ubj^cts^. b|: your emmeii^ friui^df iS. S. 

Oxford,i ISveiy B^yst?!! j^ho has ??«fh ^ 
' .^14 oivi^desf^f.sea-s^fi^s 

n9yst}lf.ha.ve.,sfen 1^;% h(?uy^,^j:o«ip^y^ig 
sj^p I w«g W bQai:d. pi’,^0 J€i99, .^J[iep 

perfcju' I havq ^^p^ken tb gq U>qi? 9 u?t ^ 

■g(^qd (^vrpi^d diat iiqy floubt coul^. ^^Ist^bpqt i^,,, 
;^hl)phj.sayf,rqiglit bq about 4p feet long, from q«tUiiaUpq;.^^^qy 
wqtjq beautifully coloured, aiid. uiQvcd as rapidly as 
gfliqg sqyeu -pr. eight miles an hour: amaDqr ones 
. Pq the coast of this island aii immense 
(.Urroy^U nq sljpre, in a violent gale pi'wind, iudSlOi it was yitilb" 
lUvSeyeq mila^ of my IBelombcr estate. It niwsl have Wjta^ed 
qipiny toqp, I went to see it when the gale liad sub^ided:i,.i|i{^,^i 
waa not £ur three days after its being, cast upon th^'6apd^.,bif^,it 
h^ already becomq. offensive, and 1 could not distip^uish any 
yhape. , The sea had thrown it higli above the reach of . die ddf'» 


aqd $. instructed thp fishermen who lived in the imn^ediate .iqmglli- 
, bnurliood to watch its decay, that if any pssepus .or .t^dlygiftHPs 
remained it might be prc^qiyed; it rottedi however, ||qdrp-, 
iy^.and l^t no remains. It couUl not be less Lh^.Qinc qiQ^hs 
before it. endrely disapiiearedj^and the travellers wOTft,9bh^l 
, 19,change the direclLon of dm road for. nearly, a.ptHartcr.,o^|a 
tp avoid dm offensive oud^gkening stencli whieb 
i^~^Extract qf‘ (i l,etter*from C. Te^i^u^ 

1 ^ 7 ; fQJt^ .E^- qf Ewy HUi, - rnt^ 

.» Chinese mi^ad c^JiiUening Fisk-'-r^^ Thc^Cbipese a^^^'- 
^ijatfd.for itheir, commercial, acumen, indefatigable..ipdj^try, 
and natural adroitness, in mahing the most, of every,gdl^f ^sfi- 
4 ure bestowed^qn their fertile country, Us<?ibl,as.wej|[j,a8^/f5pa- 
, 8 aaat 4 ySgf tables .engross dteir eve>y .^re.;. aqd 
ape, the most,profitably reart^,; and .arlM^ .yid^. t)i<?,jgr^^t 
qnim%pCf«f* savoury food, arejprefci^^ hy.*^"^!’*^ 
ssnpp^iag tl^tt larders and ^ews, ,Their. 

:.fc^ a cohM^abie list; and thou^ they do not 
jdcty. of^ but^be^^ meat and fowl aa Enropeans do,^^yet^ 
jtrdciqs dC-^pork, geese, and ducks, .thay surpass; i^jpf 

f^^<|;h^,^uiil.us.; and in theh* domestication and^oif^eiqent 
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of them, thajreUteel all iiatiotis. A fhw dbservatidns dn 
or fish-stews^ is the i^cisagn of this ^{ier ’; 
as a histotiiaii diEM:ii|jtkm, but as an object lin^aiddn 
ht any other coufitry. For twenty or thirty mileA rofiUid 

Cahtoh'; and as fkr as the eye cahreach on each side Of the it^er 
oti i^hidi that city Stands, the general fkce of the country 
pieiuk n^rly a level plain, .with but little unduladbn' of sutfaoe. 
The level is, however, richly studded with beautiful hifls^'Which 
diverdfy the landscape, and seeni to rise oi^f of the plaih so 
abmptly, that they form the most picturesque features, united 
with the most pleasing combinations. The soil of the plmn coh¬ 
osts of a pure alluvial earth, of great fertility and depth, artd 
Ver 3 rretentive of water; which, by the way, is a proof that, not¬ 
withstanding their claim to high chronological antiquity, the 
waters of the del age remained much longer (perhaps for ages) 
on this portion of the continent of Asia, than it did ih the inte¬ 
rior: and the circumstance of many of their hills being Culti¬ 
vated to the very top, tlieir numerous water-plants, and their 
alnu^ amphibious habits as to their domiciFes, are still further 
proofs that the country was oncf, more of an aquarium than it 
now is. Hence the facility of making canals, which are their 
high-roads (as whccl-carriagcs IKid beasts of draught are too,eic- 
pelpiive appendages for the systematic economy of the celestial 
empite!) and hence the ease wi^ which a pond may be niade in 
any otherwise useless corner. Such tanks, or ponds, are generaflly 
met with in market-garden grounds, where they serve the double 
purpose 6f a reservoir, and a stew for rearing and fattening fish. 
^When a pond is made for this purpose, and filled with water, 
the owner goes to market, and buys as many young store-fish 
a^'bis pond can conveniently hold; this he can easily do, as al- 
a^'llieir fis^ lure brought to market alive. Placed in the 
s^w^ they are regularly fed morning and evening, Or as biben 
SA fhe feeder finds it fiecessary; their fbod is Chiefly boiled ribe, 

^ which is kdded the bjood of any animals the}/* may kill, e/ash 
fWm their stewihg-^ts vmd dishes, &c.,—^indeet^ any atiitifal 
offid or Vegetable matter' which the fish will eat. It is smd 
they also use some oleaceous medicament in the food; to 'tbhko 
the fii^ more voracious, in order to accelerate th^r fatten- 

4d2 
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ing; hut of this the writer coulO ^obtmn no authentic account. 
—Fish so fed and treated ' advance in ai^ !i^a|)idly, tiiongh not 
^ w«gbt; os the kind (a spedcs'of perch) 

cpoio under Observation, never arrive^ at mtidh more than dl 
pamid avoirdupois; but from the length of thr^ or four inches^' 
ndlea first put in, they grow from eight to n!he in a ft?w ihtihtht^ 
and aro then liiaricet^le. Drafts from the pond’ai*^ then-beds^ 
sionafiy made:; the largest ate first taken off, and ccmve3rfi^^'iilJi^ 
large shallow tubs of water to market; if sdd, well; if hot, 
they ate brought back, and replaced in the stew, until they dattl 
be disposed of. This business of fish-feeding is so managed, 
that the Stxmk are all fattened off' about the rime the water 
iesbost whnted for the garden crops. The pond is then cleftnetf 
out;' tlie mud carefully saved, or spread as manure,—again 
filled vfith water, stocked with young fry, and fed as befbre. 
—An hitriligent Chinaman, from wliom the writer had the 
above detail, and who shewed him as much of the process as 
could be seem during a residence of three months, declared, as 
his belief, that a «pot of ground, containing from twenty to thirty 
sqtMUe yards, would yield a greater annual profit as a ilstew, than 
it^wotild in any other way to which it could possibly l)e applied.^ 
—THtat fish may be tamed, sulSer themselves to be rarest, 
oncT even raised out of their natural element by the hand, Ji^ 
been long known to naturalist^; witness the famous old carp 
fiarmerly in the pond of some religious house at Chantilly, m 
France, with many other instances on record. But it is pro^ 
balfie no people has harried the art of stew-feeding fish, and 
practishfg It as a profitable concern, to such lengths, as is done 
liy the Chinese at this day .”—Quarterly Journal of Science. 

Leama lacertma. —The animal described under this name 
in the EdfiibUrgh Philosophical Journal, vol. xiii. p. SfiOj is'tTfc 
Oniscus liMgicomis of Sowerby’s Britisli MiscellaUy, As ■it’^ is 
certmnly not an the gemis Z^oHa, suggested by‘Ur 

Johnston, ought to be allowed to remain/ 

• * 

OlEOGBANiY. 

94!. ilfr Cormacl^s Jowrtwy in search ^ the Red fniUans.-^ 
The fifilowing particulars of the expedition of our friend'Hr 
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fire e]Etr,ae^ ircan the J^^e^foundJaad JoarBal vc£ De- 

cmhei* iast-r-*** That cioterpn^ng ^atleman^ W. S*. £k>nrq^k/ 

£sq. .whe^.it will be cememberedt thie piaca^tdaoutTHi)^ 

nu4|^ of Sfepteiulii^ laat^ .j(br the purppse of taking an exom^ 

the interior of jthe country, .with a view.tp cjiscosret tlw 

rpj^t qf .the Eed Jndian^s, aiii4 with the nltiniate object trf’nn^ 

tjjilpcin^ng thevi..to civilized life,:'^rqturned to thie toW«?on W«c4- 

nejsday, last, in a small schooner, .froin.TwiUingate«,,./We 

1^, j^qie.conversation with Mr Cormack, and, the foUnirU 

ing jmajr be. regarded as a brief outline of the route whiqh Hhia^ 

geptlj^man hq^ taken,—* Mr Cormack, accompanied by tlym^ 

|q(]yinns, entered, the mouth of the river Exploit^ at the nondv 

west,, arm, proceeded in a nonh-westerly .dhecdonj to.iH^js 

i^stan^ .atent forty or hfty mUeSt At about 

namely^ at Badger Bqy Great Lake, he was ei^uS9ged/i^ 

hoding some .traces, indicating that a . party of the Bed ILndiaiai^ 

had been that , place ^rae time in the. course of the precede, 

ing yjtar. From Jialfs Bay, a westerly direction into the intet 

rlor . was taken, and About ^irty miles were-traversed,, towwrd** 

J^y of Islands, and to thie sc^hward of .White Bays. iwhmH 

dl^v^ng nothing that could jpsist him in his inquifiea.th^Eer 

iSir.Cormack proceeded southwardly, to the Red Indiana'. 

wbV^ he spctqt several days, examinihg the deserted , enpainprjf 

mentSf.and the remains of.,the*ttihe. At this, place were; foiUind 

s^eral wqod^ cemeterje^ one qf which, contained the remapKI 

Mar^iJIIareh ^ryd .hqr hu^bqnd, wth those of .othens.; 

(hscQvering nothing which indicated that any of the livh^tribie. 

had receppy b^n there* Mr Cormack rafted about seveniy. 

mdes,d 9 wn,th^. riyer, .tquchipg af various places in his way^ and 

a^n rq^ed the mouth qf the Exjdoits,. after , an rttb^neq^/ 

tbir|y ^ys, and havifig traversed nearly ^ miles of the 

ri^,'eqc^mpas^g most of the country, which istknawn 

baen hitherto the favourite rewit of the. Indians^ Mr Gmnwk 

is decidedly of opinion th^ the tribe have taken refuge in some 

sequestered spot in the neighbonrhood of Bay Islands, west of 

White py.ia ^o^^qthiWest td’ th^ iid|mdi,awJ|jhajqjjg 

f^'i^ they ,afq ;t*q4.he apprebquds-xm^y, ht^ .djffieuh®; 

in fin^g where they really arc. Mr Cormack has engaged^. 
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< * .' * • * . • 
three of the most iutelh'giS&t of the other Indians t<5 follow lip 

his'i^arch in the ensuing year; and he feels persuaded that the 

pyirsuit will be ultimately attended with complete success.’'”-1- 

Ledger^ 

25. Mr TJtowds Paries Journey into th& Interior r^Afnca. 
—Our young friend, and former pupil, Mr Park, son of the 
celebrated traveller Mungo Park, by this time far in the inte> 
rior of Africa, writes to us as follows.—“ Accra, Vtth S&piertd)^ 
18^7.—I intend to set off to-morrow morning. I have been 
nearly three months here, during which time 1 have been prin¬ 
cipally busy with the study of the Ashantce language. SbmC 
time ago I made an excursion of about fifty miles into the^nto* 
rior way of experiment, and did not fail to look around roe, 
and notice the rocks and cither natural productions. I haVe Otily 
time to say, that the valley of Accra is about twelve miles in 
breadth, and fifty in length; the bottom is covered with a soft 
sandstone, and this sandstone in one place was observed resting 
upmi clay-slate. The mountains bounding the sides of this Icrog 
vdiey, as far as I could observOi appear composed of quartz- 
rock and clay-slate alternating with each other, and di^sed "in 
strata ran^ng SSW. and NNEJ* the dip from 30* to 80“ (die 
dilution of the dip not ^ven). The quartZ-rock contains ^ssifs 
of gold, as I ascertained By careful examination. In some blticks 
of rock (syenite) I noticed a gc()d many crystals of sphene, and 
in one place I saw what 1 imagined to be black manganese ore. 
It k very hard and heavy, and is fashioned by the Ashatftees 
into balls. The cover of alluvium, in the bottom of the vaUeyj 
and extending down to the sea-coa^t, is of such a nature as to 
lead me to conjecture that it is of marine origin, and, therefore^ 
tlmt the s6a formerly extended a long way inland. The bases 
of the hills are richly clothed with trees; but these ditsnntsfa in 
number towards the coast, where there occur only a bush here 
and there.” , 


ARTS. 

» 

26. Mani^acture ^UUramarine .Gay Lussac anhoiihc^d 
to the Academy, that Tunel, inspector of gunj^'wder aftd 
«aa]tpetrc, ha(| succeeded in the direct formation of 'ditramarine, 
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apd that what he obtains l^diis process, is finer and niore.bril- 
li^t .thaii.ihe natural colour. It was by following the^nalysis,^ 
in^i&by |^^..^lenit^nt Di^sprnie# lhj(t Ibc inventor ac^pmptiiihe^ 
this desirable object. M. Tiinel has alreatiy been able to sp^' 
ply*tli^ public witl^ ultramarine at francs the ounce ; ,diei i^' 
Jpjiir ‘having hith^fto Ipen sold for .^ or 60 francs flie ouqii^. 

that he shall be "able to isell it at.^ still more modei^a^e 
price. IVi. Tuuel has thought pro|)er to keep this pruecs^ ^ret 
for. a certain time.— Lc Globe^ Fev. 9. 1828. • , 

, 27. St Hckna SUk.—A specimen of the raw silk, produced 
at the island of St Helena, hiis arrived in England, li tne 
one, and is considered to be of a vepr fi^e qitolitV., 
Itjjis rCtitiiely fr^ fwpi any, disagreeable odour, which s^aks 
i^Uch huts fa^ur. In last August the number of worms 
pipgress was. , 218,000, which were in a very healthy conhiidn, 
and expected to spin in the course of a few days. The ^iriul- 
beffy trws thrive remarkably well, and have a very luxuriant 
appearance. 

28. Siise and Value qf‘Mahogan^.-^*^ Three boats were 
cut out^of a single tree, one maltigany, the other cedar, measpr- 
h^, abe^t thirtj-fiye. feet in, length, nearly, six feet in breadtiip 
apd above five %t in depth. Vew people are accj(^uafhtcd 
tl^.,immense ^ize pnd value of some Jogs of mahogany brought 
to this country. The following |pay serve as an example: The 
largest and finest Jog of mahogany ever imported into this coun¬ 
try, l^sbjscn recently sold by auction at the docks in Liverpool^ 
it was purchased by James Hodgson, Esq. for L. 378, .and af- 
terw^ds aqJd by: him for L.^25, and, if it open well, it is su^ 
{Xised tojbciworth L, 1 OpO. If sawn into veneers, it is compute 
lh,at, .thje'<!ost of labour in the process will be E.^750. The 
wright on tlie beam is six tons thirteen hundred weighti l^ 

Voyages |o the East Coast Centred America in 
C<ynstabl^s MisceUan^. 


NHW PUBLICATIONS. 

29. lUustratums Zoology; by J. W ilSon, Esq. F. R. S. E. 
M. W^§,—The ^third Number of th|s beautiful and Clascal 
work has ntaole its appearance; but want of room forces us to 
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dcjay, until next Number^ our nOckib of it, and of'other works 
.now before us. 

30. A History qf British Animals^ ^exh^htthig the descrip¬ 
tive cJtaraeters and systemcdical arrangetmid of the Genera and 
Species Quadrupeds^ Birds, ReptHes, Fishes^ MeBuaea, and 
Raditsta of Bte United Kingdom; inchtding the Ivsddgenous, 
Extirpated, and Ecctinct Kinds, together with periodical and 
occasioncA visitants. By John Fleming, D, D. F. R. S. E. 
M. W* S. &c. Minister of Flisk, Fifeshire; and Author of the 
“ Philosophy of Zoology.” This very important work, which has 
just appeared, we consider as infinitely superior to any Natural 
History of British Animals hitherto published. It will become 
the standard book on British animals. Dr Fleming's acuteness 
in the inrestigation of species, his accuracy in description, and 
general learning in zoology, are already well known. The pre¬ 
sent Fauna of Britain cannot fail to extend his celehnty. 

81. Elements qf Natural History, adapted to the present 
state of the Science. By Johm Staek, F. H. S. E, Isc M. W. S — 
This work, of which the first -roliime is already printed, is in¬ 
tended as an introduction to tho^study of natural history in its 
several brandies. Besides general observations on the structure 
of each class, explanations of terms, and references to the text 
books, the generic characters of the whole animal kingdom will 
be given, and descriptions of th»r principal species, particularly 
^ose of Europe. To the scientific details, are added, in many 
instances, popular rem|rks on the more important car interesting 
animals; and the fossil species are noticed. 

3d. Sketches of the Maritime Colonies of British America. 
•—Mr Maegregor, a gentleman well acquainted with our Ame¬ 
rican colonies, has nearly ready fmr publicaUon a workr^n our 
Huttii American possessions. 


List qf Patents granted m England from Nervesnbtr 1827 

to January 1826. 

1827, 

• Not, 22 . To 9. WasELM of High Wycomb, for “ improveipMitte ou Refri¬ 
gerators fiir coubng fluids.” 

To W. J| Dowdikg of Poulshot, Wiltshire, for “ irtiprovements in 
Machinery for rollcnng Wool fi’im the carding engine.” 



^ IaH cf jBngUsh Patemta. 41d 

Noir. 84. To JLlkoBEftts of Woo(f S^Oeet, Cheopsitle, and G* Ubtoit of Quoto 
Street, Cheapsule, for improvements on Argand and other 
^ liomps.” ^ 

26. To J. A. FuL%'oir«of Lawrence Pountney Lane, Caimon Street, 

* London, ihr ** a proeess of ^repming or bleaching Pepper.** * 

' 87* To 3, AWBBir John Street, Wateriod Eoad, Lanlbetil^ for an hm* 
prot'ement in Machinery to be ua^ as a substitute &Tli Crank.** 
28. To J. Jekovb, i«n#r of Brighton Street, St Pancras, for his ** Car- 
tridge or Case, and Method of more advantageously Inclosing there¬ 
in shot or other missiles, for loading fire-arms.** 

Dec. 4. To T. Bowwor of Monkwearmouth Shore, •uihatn, merdiantt &t 
** improvements on Safety Lamps.” 

To W. Fawclxt of Liverpool, and M. CiiARk of Jaratuco, for ** im¬ 
proved apparatus for the better manufacture of Sugar fktm the 
• Canes.** * 

T b R W. WiMrii5i.p of Birmingham, for his “ improvements ip 
Tabes or Bods, produced by a new method of manufacturing, and 
in the construction only, and for manu&cturing the same, with 
various other improvements, into ports of bedsteads, and other 
articles.” 

To .T. Msadok of MiUhrook, near Southampton, for ** improvemoits 
on Wheels flir Carriagea’* 

To S. WitauJSOK of Uolbeck, Yorkshire, for <* in^rovements on 
Mangles.'* 

To Maurice de Jouoh of Warrington, cotton-spinner, for ** inl- 
provements in Machines ^apted for spinning, donbliugi, twistings 
roving, or pre^iaring cotton,’* Sec. • . 

To T. TrwnALL (^Birmingham, fi^ ** improvements in the manu¬ 
facture of Buttons, and in the Machinery for manufiicturing ike 
same ;** communicated from abroad. 

To D. Lebsam and W. Joites of Birmingham, for ** fanprovemeitli 
In Machftfery for cutting sprigs, brads and nails.** 

To J. Bobiksom of Merchants* Eow, Limehouse, for ** an in^rove- 
ment in the manufiteture of Brushiis of certain descriptions, and 
in the manufacture of a material and the a|^lication thereof to 
the manufacture of Brushes, and other purposes.** 

11. To Paul STREBi^strauF of Basing Lane, L(mden,JBsq. for “ im..* 
provements in Machineiy for propelling Vesaela, and, 
poses.” 

13. To J. H. SadliS^r of Hoxton, Middlesex, for ** improvements in 
Power-Looms.’* ^ 

To B. BaweASii^oi^Newcastle^upon-l^ne, for ** an improved meii 
thod of BaUasti^ shliR or vessels.” * 

To B. Steik of R^nt Street, Oxford Street, for ** an improve¬ 
ment in applying Heat to the purpose of Distillation.” 

To i.^."'<3EtTHKER of Birnunghaih, for ^ impfOVentents oh Oas-* 
tors for furniture,” &c* 

To H. Feto of Little Britiun^ for “ an appar^us ^or ganefiauK! 

n/iiimv ^ 
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Dec. 13. 'X'o J. At B£.aox.i:.A9 gfNekon City Bpad, foi*‘‘ a inuUiod ol 

Winding up a pocket Watch or Clock without a hey* which he 
coUa Berollaa’b Ikeylesb Watch or Clockapd also a certain 
ip^prpvpmept to be applied to bis lat^ invited t^tpjcbed Alarum- 
watch.” , , 

To Incut. A. Skene of Jermyn Street, fior “ an improvement in 

f^tpopelling Vessels, and for working undershot Watcr-miUh.'* 

18. To J. Xj- Stevbits of Hymouthf fbr,*‘ new Methc^ of propelling 

Vessels by the aid of Steam, or other means, and for its applica¬ 
tion to other purposes.’* ' 

To T> TvEDaEi. of Birmingham, fox “ improvements in the Ma¬ 
chinery for making nails, brads and screws } communicated from 
abroad.” 

To J. Geohoe oi‘ Chancery X^ne, Esquire, barrister-at-law, fur his 
“ invention for preserving Decked Ships or Vessels, so as to^ren- 
4ev them leas liable to dry-rot, mid for preserving gop^on board 
, such ships and vessels firom damage by heat*” '* 

19. To T. S. HoiiEAND of the city of Dondon, Esquire, for “ combina. 

tioms of Machinery fur generating end comiunnicating Power and 
Motion, applicable to propelling of fixed machinery, as aho float¬ 
ing bodies, carriages, and othei locomotive engines.” 
t 21. To W. Haueani), M. D. of Scaiborough, for “ improvements in 
Apparatus fiir propolhng Locomotive Cairiagcs ; which impiove- 
ments are also applicable to other useful purposes.” 

22. 'X'o C. A. Fuhocston of Mih Wall, in the parish of All Saints, 
Poplar, mast-maker, and J. Faecpneh Atlee of Prospect Place, 
Deptford, for their imprintfhients in the construction of made 
Masts.” ^ ^ 

2!J* To W. Haee of Colchester, fur his improvements in Iklachinery 
for propelling Vessels.” ^ * 

928, 

n. 2. To W. Oossase of Leamington Priors, Warwickshire, for^^ improve¬ 
ments in the ce^struction of Cocks for the passagc_of Fluids.” 

To T. Botfieed of Hopton Court, Salop, for “ improvements in 
making Iron, or in the method or methods of smelting mid making 
of Iron.” 

To J.^Haee junior of Ordsall, near Manchester, for “ improvements 
Dyeing Piece Goods by machinery.” ‘ 

To J. Ce. Danieee of Stoke, Wilts, for “ improvements in Dresring 
Cloths, and ih the madiinery applicable fbr that purpose.” 

9 . T o W. Mokeet of Nottingham, for “ in^rovementS imd additions 
ku Madi^exy now in use for makiiig liace or Net.” 

ToJ^T. At Hunt Grubbe of Stantoi? St Bernard, Wilts, clerk, for 
^ tt trao^itting Heat Wall for the ripening of Frui^” 

15, To J. iilltniKAtsoN of Hertford, for “ an feiproveitfenfrin thi cOii» 
atmfttion of Furnaces, by which they consume thidr otTn smoke.” 
To C. PlooPEB of Spring Gardens, in the parish of Marston Bigott, 
JTo J. Ewans the younger, of Moreton Mills, near Wallingford, 
Berk.B, fer “ improvements on Steam-Engines.” 
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SoBicrsetahirc, for ** ^iftoj^ved Machine for Hbcaring and prop¬ 
ping Woollen ond other Clothe.” ^ 

m. 15. To J. Blades of Ckpham, Surrey* ^r an improviamdnt in^ the* 
Water Proof^tiflEening for Hats $ communicated from abroad.” 

To W. Newtov of Chancery Lane, for an improved suripral Chafr- 
bed, with vinous appendages.” 

To 6. D. HAnnia of Field Place, near Stroud, GloucerfFtffShirc, for 
improvements n Bressing and Ipreporing Woollen Yams, and 
cleaning, dressing and pr^iaring woollen cloths, &g. and in the ap¬ 
paratus for performing the same.” 

To J. FALCONEn Atlee of Prospect Place, Deptford, for “ improve¬ 
ments on Bands or Hoops for securing made and other masts, 
bowsprits and yards, and applicable to other purposes.” 

To W. Ebsktee Cochbaxe, Esq. of Regent Street, for “ improve- 
• ments in certain apparatus for Cooling, and oth^ purposes.” 

19. T ^J. Tat lob Beale of Church Lane, Whitcdtapel, and G. Ri- 
chaSdsok Pokteb of Old Broad Street, ftr “ their new mode of 
communicating Heat, for various purposes.” 

To W. Pebcival of Knightsbridge, for “ improvements in the con¬ 
struction and application of Shoes, without nedls, td the feet of 
horses, and certain other animals.” 

To G. Jacksow of St Andrew, Dublin, for ^ improvements in Ma¬ 
chinery for propelling Boats and other Vessels; which improve¬ 
ments ore also applicable to Water Wheels, and other purposes.” 

2. To J. Weiss of the Strand, “ improvements on Instruments for 
bleeding horses and other animals.” 

To AirovsTUB Appleoath^ Crayford, Kent, for bis “ im^irove- 
meiits in Block-pi inting.” ^ 

III. To Donald Cubbie of Re^nt Street, Esquire, for “ a method of 
preserving Grain, and other vegetable and animal substances and 
liquids.” 

■ . ^ - 

List of Patents granted in Scotland ^from 6ih December 1827 

to 92d February 1828. 

1827, 

Dec. 6. To Joshua Jknocb ^mop of Brij^iion Street, in the paririi of St 
Pancras, Mid||llesex, gentleman, for “ a Cartridge or Case, and 
method of more advantageously inclosing therein Shot or other 
missiips, for thl.purpose of loading fire-arms End guns of ^iffhrent 
descriptions.” « ^ 

182 S, 

Jan. 4. To Robebt Wheeler of High Wycome,1n the county of Bucks, 
brewer, for an improvement or improvements on or in Refri- . 
gerators for cooling Fluids.” 
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Jan.. 4. To Tuomab Boknbk of Moflbv^ai mouth Shore, ^ the county ol 
Durham, merchant, for an ^ improvement in Safety Lamps.” 

10. To W 11 X.IAM PABJUiraoM of Barton-upon-Humber, in the county 
of Lincoln, gentleman, and SAMirEZrCBflssLEY of Cottage Lane, 
, Oitj Hoad, in the county of Middlesex, gaa apparatus manufitc- 
turer, for. an improved method of cons^cting and working an 
^%BgtBe for prodoC^ power and motion.'* 

17 . To Wir.i.iAX Maixh of Davie Stieet| Bdlnbuiig^, in the county of 
Mid-Lothian, arright, for “ a new or improved method or methods 
of propelling Vessels through or on the water by the aid of Steam 
or other Mechanical Force.” 

22. To Geoh&e Dickiwsok of Buckland Mill, near Dover, in the coun¬ 

ty of Kent, paper-maker, for an improvement or imp.<ovcm''nts 
in making paper by machinery.” 

29. Tq Rai^A Bxwcastle of NewcastIe*upon-Tyne, mill-wright, for 
** n new and improved method of Ballasting Ships or F\tssels.*' 
Feb. 13. To Bobeiit Steik of Regent Street, Oxford Slreet,’in the county 
of Middlesex, for “ an improvement in applying Heat to the pur¬ 
pose of Distillation.” 

To Tboxas Boosoa Crompton of Famworth, in the county of 
' Lancaster, paper-maker, for certain improvements in that part 

of the 2 )rocess of paper-making which relates to the cutting.” 

23. To Georqe Jackson of St Andrew’s Street, in the city of Dublin, 

attomey-at-law, for ** certain improvemeaU in Machinery for 
propelling Boats and other*Vessels; which improvements are also 
applicahle to water-wheels, and other purposes.” 

_ m - 

I • 

LIST OF PLATES IN THIS VOLUME 

t 

PidtTfe 1. Mr Mark Watt’s Splar Compass. 

II. Illustrative of Mr SteTeQS<»i*s Pliui for ii»{nroviiig Leith 
Harbour. 

III. Ewoluthm of the Ova of the Salmon. 

““^IV. Mr John Dunn’s Improved A)r>Pumjp. 

TAe PkUe fMsf^ging toprecsdiitg Vetmne) tSdOrtitive^J^rJSiaekad- 
d»^» Jecomt qf the Aurora ^eaUs January 
iiAlh this JN^&er. 
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INDEX. 

Aborigioes of Newfoiuu^i^ Mr Cormack’B exortaoni, with « view to 
their cinlizatao% 205, 408. 

Ainsworth, W. Ssq., onthe physical gw^aphy of the Midvem,Hills, 91. 
Air-pump, Mr Dunn’s account of an improved, 382. 

Alps, Von Bach’s observations in respect to the, 190. 

Alumina, metal of, 165. 

Anatomy, notices in, 301. 

Animal mattei in mineral waters, 401. 

Animats, Prof. Cams on the dissection and preparation of, 378. 

-mammifeious, M. Fied. Cavier on the domestication of, 45,292. 

-vegetable substances growing on the bodies of, 38. 

Amott,'G. A. W. Esq, his account of »tour in France, %c. 130, 355. 
Arts, notices *n, 200, 410. 

Astronomy, notices in, 396. 

Ava, fossU remains found in, 63. 

Bald, Robeit, Esq. his observations on the coalfield of Dalkeitl^ 115. 
B«1ow, Mr, on proposed experiments, with a view to the construction of 
*4 national refracting telescope with a fluid concave lens, 323. 
Barometer, Mr Meikle, on the theory of the vaiiations of the, 100. 
Baudrillac, M., his signs of the increase, maturity, and decay of trees, 191. 
leavers, the European and Camuhan, different, 196. 

Bees, M. Buttner’s remarks on their culture in forests, 197. 

Biographical account of Sir William Herschel, l.--of Pallas, 213. 

Blue Mountains of New South Wales, M. Lesson on the, 156. . 

Botayy, notices in, 191, 404. 

Brisbane, Sir Thomas, reduction of his astronomical observations, 398. 
Bronzing statues, &c. manner of, 20^ 

Cadmium, iodine in, 401. 

Capillary actfon, 184. 

Cams, Profel^r, on the dissection and preparation of animals, 378.— 
on the pr^ortions of certain parts of the eye of the fetus, 41. 
Cdestial phenomena, from January 1. to April 1. 1828, 177.—from 
April 1. to July 1. 1828, 396. 

Cbara, newly discovered fossil capsule of the genus, 60. 

Chemistry, notices in, 185, 400. ** 

Coalfield of Dalkeith, Mr Bald’s observations on the, 115. 

Cormack, Mr, notice rejecting hia journey in Newfonadland, 409. ' < 
Cordier, M. L.,<)n the temperature of the interior rfthe earthy 273. 
Cuvier, M. F., on the domestication of mammiferoas tAiitpala, 45, 292. 
Cuvier, Baron G., hia biograpLical memoir of Sir William HeracheL ll 
of Pallas, 213. ^ 

Curier wd Cordier, Messrs, their report respecting M. C. Fiuvost’s m 
moir on the eubmersion of the continents, 66. 

DiBsection of animals. Professor Cuvier’s observations on 378. 
Domestication of mammiferoas animrfs, M. F. Cuvier rqi the, 292, ^ 
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Don, Mr David, liis remaiks on the irritability of the stigma, and on the 
origin and nature of ce<tam part<^ f'f the fructification ^ pinos larix, 4S. 
Drowning, recovery from, 404. 

Diinn, Mr John, his description of an improved tur>pump« 382. 
Dutroche^ M. his remarks on the irritability of the sensitive plant, 380. 
Efflorescence, M. Gay Lussac's remarks on, 400. 

Ellis, Daniel, Esq. his sketch of the natural hutqry of the salitiou, 250!. 
EriophOiuln pubescens, locality of, 404. < 

European formations, Dr ^ue’s Memoir oh, 190. 

Eye of the fetus, Professor Carus’s observations on the, 41. 

Falls of Rewoh, account of the,' 182. 

Feathers, Mr Macgillivray’s account of, 123. 

Fish, Chinese method of fattening, 407. 

Fishes, notice respecting Cuvier’s great work on, 200. 

Fossil remains found in Ava, G3. 

France, Mr Amott’s account of a tour in, 130, 355. 

Fraser, Mr W.'his account of benefit or friendly societies, 298. 

Gas light, natural, 404. 

Geology, notices in, 187, 401, 

Geography, notices in, 205, 408. 

Gil-i'toorscb, or sour>clay, analysis of, 243. 

Gilding and plating, quantity of metal employed in, 202. 

Graliaro, Dr, his descriptions of new and rare plants, 172, 193, 389. 
Green colour of oysters, 196. 

Gyrogonite, M. C. Prevost on a new, 60. 

Harris, account of, 140. 

Harbours, British, Mr Stevenson’s remarks on, IJO. 

Hefit, Professor Leslie’s remarks o^ Mr Ritt^'s experiments on, 171. 
Herschel, Sir W., biographical account of, 1. 

Himalaya Mountains, geology of, 402. 

Hornet, Mr Macgarvie’s observatiAA on the, 23'^. 

Humboldt, Baron Alexander Von, his remarks ou the causes of the dif> 
ference of temperature on the globe, 329. ^ 

Hydrography, notices ii:, 182. ^ 

Infiammable gas from salt-mines, employed lor produeii^ llglit, 402i 
Innes, Mr George, his calculations of cclestiid ^enmnena, 177, 394t. 
Inflammab le gas, after boring for salt, in Ohio, 401. 

Ink, indelible writing, 203. 

Iodine in caumium, 401. 

Iron^ native, discovered in Connecticut, 154. 

Ironstone, Mr Middleton’s anal]reis of, 167. 

Irrhabitity of the stigma of pinus larix, 43. 

Irritability of sensitive plant, 380. , “ 

Kinfreona, metaorological register for 182? kept at, 399. 

Knox, Dr Robert, his,remark on the beavers of Europe and America, 196. 

Leacia lacertosa, 409. 

Leslie, Professor, bis remarks on Mr Ritchie's expeiimmits oq heat, 171. 
Lesson, M. R. P., his observations made anuHig the Bhie Mountains of 
<., New Sout^ Wales, 156. 













